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INSTRUMENTS 





AUTOMATION 
SHOW ISSUE 


Automation—tThe substitution of mechanical, pneumat- 
ic, hydraulic, electrical and electronic 
devices for human organs of decision 
and effort. 


Automation—The science and art of manufacturing 
products with minimum labor, effort and 
cost, and maximum efficiency. 


Automation—The elimination of repetitive, onerous, 
dangerous and trivial labor, mental or 
physical, from the realm of human en- 
deavor. 


Automation—The way to a society in which labor is 
necessary not for the physical needs of 
the body, but for the creative needs of 


the soul. 


AUTO MATIS 
TiONs 


CHICAGO NAVY PIER 
November 14-17, 1955 





These six BS&B Type 86 Control Valves 
are controlling the flow of liquid hy- 
drocarbons in the Hydrocarbon Recov- 
ery Section of the plant. The five on 
the left are equipped with forged steel 
cooling fin sections. All six have 
bolted stuffing boxes. 
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For Better Regulation of Pressures, Temperatures, Liquid oa or Fb: quip. 
Your Process With BSEB Nth ger W Galemorel ba cel and SREETY HEADS! 
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“Winged Victory” is the familiar name of this 
Greek statue of NIKE, goddess of victory, found 
at Samothrace, (circa 300 B.C.). Her name (pro- 
nounced “‘Ny-Key’) was selected by Army Ord- 
nance as most appropriate for the ground-to-air 


missile developed for them by Bell Telephone 
Laboratories. Norden-Ketay is proud to have 
been chosen as an integral part of the team 
which produced NIKE. 


66 

~. not only thinks—she 

‘even dreams!” These are the 
words which express the full 
implication of NIKE, the new 
guided missile that has a 

vital part in defense planning. 
NIKE seeks, locates, and destroys 
an airplane...another missile... 
anything that flies. The deadly 
reliability of her guidance system 
depends in part on SY NCHROS 
which translate electrical 
impulses into positioning data. 


NIKE 


Based on their experience, research 
facilities, and performance in 
volume production, the Precision 
Components Division of 
Norden:Ketay was chosen by 
Western Electric Company, 

prime contractor, to develop 

and produce special SY NCHROS 
for NIKE. Norden-Ketay also 
serves most of the other 

leaders in automatic control. 


Look to Norden-Ketay for 
SYNCHROS « SERVO MOTORS « 
DIGITAL CONVERTERS ¢ RATE 
GENERATORS ¢ RESOLVERS « 
MAGNETIC AMPLIFIERS « GEAR 
TRAINS « POTENTIOMETERS « 
NAVIGATIONAL SYSTEMS « 

FIRE CONTROL SYSTEMS « SERVO 
MECHANISMS « AIRBORNE 
INSTRUMENTS * BOMB DIRECTOR 
SYSTEMS «¢ AIR DATA INSTRUMENTS « 
COMMUNICATION EQUIPMENT »« 
COMPUTERS ¢ PRESSURE GAUGES e 


NOoRDEN-KETAY (CORPORATION 
99 Park Avenue, New York 16, N. Y. 


RESEARCH & DEVELOPMENT LABORATORY: 
The Norden Laboratories, White Plains, N. Y. 


MANUFACTURING DIVISIONS: 
Precision Components Division, New York, N. Y. 
Commack, Long Island, N. Y., Hawthorne, California 
Instrument and Systems Division, Milford, Connecticut 


SUBSIDIARIES: Nuclear Science and Engineering 
Corporation, Pittsburgh, Pa. 


Vari-ohm Corp., Amityville, Long Island, N. Y. 
Scientific Specialities Corporation, Boston, Mass. 


For more information circle 2 on inquiry card. 
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FALSTROM 


“VISIONEERED” 


panels and 
control boards 
help improve 
process efficiency 












Falstrom “visioneered” steel instrument and control 
boards, graphic panels, consoles, cubicles and cabinets 
are made exactly to your designs and specifications 

so as to achieve better functional integration of your 
instruments, for easier supervision with less fatigue. 
Falstrom fabrications are made to close tolerances and 
because of Falstrom’s large facilities and modern 
equipment, no need to sacrifice or compromise on your 
original specifications and intentions. 


Falstrom’s “visioneered” construction gives you exactly 
what you envisage. Put Falstrom “visioneering” to work 
for you in accurate mountings of any size, in any 
metal—at low cost. 


ee 


es 


Write for Falstrom catalog of standard panels and 
control boards 143A or send prints and requirements 
for prompt estimate. 


| 
! 
Pe acereon 
! 
| 





FALSTROM COMPANY 
92 Falstrom Court e Passaic, New Jersey 
For more information circle 3 on inquiry card. 
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UNIVERSAL 
MAGNETIC TESTING SET 


cS ee eer as se 


Designed to make a wide variety of magnetic measure- 
ments according to A.S.T.M., such as: 
Core loss testing using Epstein specimens 

or standard E and | cores. 
Determination of B-H curves and Hysteresis loops. 
Measurements of Total Flux of hard magnets. 
Measurements of magnetic field strength. 
A.C. and D.C. permeability tests. 
Six precision instruments enable this portable test set 
to make magnetic measurements with an overall accu- 
racy of 1%. 


MULTIRANGE 
FLUXMETER 


Single and multirange models for rapid measurements 
of magnetic flux. Basic sensitivity of 10,000 lines per 
division using a single turn search coil. Accuracy .5 of 
1%, 5.2 inch hand drawn mirrored scale. 


Represented in New England by Yewell Associates. 
Offices in Bridgeport, Conn. and Waltham, Mass. 


Inquiries Invited — Write Dept. IA 5. 


SENSITIVE RESEARCH 
INSTRUMENT CORPORATION 


NEW ROCHELLE, N. Y. 
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Developments in 


Dynamic MeadSurement 





COSTS NO MORE THAN ORDINARY 
OSCILLOGRAPHS 


Even though the new General Electric PM-20 
general-purpose oscillograph has many features 
not found on comparable oscillographs, it is 
priced at only $4,200* net. 

A WIDE RANGE of frequencies—from d.c. to 
6,000 eps--can be recorded at speeds from 0.8 
to 100 inchés/sec with the new oscillograph. 
AUTOMATIC RECORD NUMBERING, timing lines, 
trace interruption for identification, and auto- 
matic record-length control are a few of the 
many additional features provided for conven- 
ient operation. 


*Galvanometers and magnet assembly are not included. 


EASY-ACCESS DESIGN facili- 
tates fast operation and main- 
tenance. Both galvanometer 
banks and the gear train are 





GENERAL ELECTRIC ANNOUNCES... 


New Industrial Oscillograph 
with 5 Exclusive Features 


FOR DYNAMIC OR STATIC TESTING OF AIRCRAFT AND INDUSTRIAL EQUIPMENT... 


in two banks gives versatility and both are always in use eliminating ord holder simplify loading. The 
in measuring and_ recording storage and the chance of loss. No spools automatically position 
many variables simultaneously. tools are necessary to move the gears. themselves in the record holder. 


71-GALVANOMETER CAPACITY ? ONLY 2 IDLER GEARS TO CHANGE 3 MAGNETIC SPOOLS in the rec- 


IS Aaa Ll DESIGNED FOR Buck OPERATION ARG MAINTENANCE 


GENERAL ELECTRIC COMPANY 
SECTION C585-5 
SCHENECTADY, N. Y. 


Please send me the following bulletin: 


PM-20 General-purpose Oscillograph 
(GEA-6348) 


Name 
Company 
Street 


City 


doors in the lightweight aluminum adjustments of recording lamp intensity your nearest G-E Apparatus Sales 
case. The entire cover may be for viewing. Lamps are easily acces- Office or use the coupon above to 
removed by loosening three fasteners. sible by removing the record holder. request a copy of bulletin GEA-6348. 


readily accessible through hinged b SEPARATE VIEWING LAMP eliminates FOR MORE INFORMATION, contact 


Progress /s Our Most Important Product 


GENERAL @® ELECTRIC 


For circle 5 on inquiry card, 











G-E PRECISION INDICATOR is available as a single-point or pressed position until another button is pushed. The large 
multiple-point instrument. For multi-point instruments easy-to-read scale supplies quick temperature readings for 
different types of switches are available. The toggle type, accurate records and makes logging a simple job for the 
pictured above, is either locking or non-locking, according operator. For further information contact your nearest 
to specifications. The push-button type remains in a de- G-E representative or send in coupon at the right. 


USE G-E PYROMETERS FOR ACCURATE CONTROL 


General Electric 


Pyrometers Give 


Dependable Protection 


TYPE HP-3 PYROMETER, a two-position con- ings from easy-to-read 7-inch scale. Units are 
troller, has positive control action, initiated available for flush or surface mounting. 
by 0.1 percent in full scale movement of Indicator, controller, and protector units are 
instrument pointer. This gives accurate read- plug-in type, permitting easy servicing. 





New G-E Precision Indicator Makes 
Temperature Checks Quick and Easy 


New G-E Instrument Gives Finger-tip Scanning of up to 48 Process 
Temperatures in Helping You Maintain Accurate Product Control 


General Electric’s new precision indicator scans, by 
manual switching, from 1 to 48 process tempera- 
tures on multi-installations of thermocouples or 
resistance-bulb circuits. The new G-E potentiom- 
eter features a wide temperature range scale and 
is a high-accuracy, null-balancing instrument. 


NEW G-E INDICATOR assures you of having less 
maintenance by eliminating conventionally used 
dry cells, slidewire and sliding contacts. This ex- 
cludes such time-consuming jobs as replacing dry 
cells, or cleaning moving contacts. 


THE MAGNETIC STANDARD provides truly con- 
tinuous standardization through a_ revolutionary 
measurement-circuit design, which incorporates 
the high stability of a permanent magnet for a G-E RECORDING CONTROLLER has same measurement-circuit 
reference standard. Loss of measurement and con- design as precision indicator. Long term accuracy and pre- 
trol during standardization periods can never be cision of measurement are assured, and you get continuous 
experienced with constantly balancing G-E system. dependable control with truly continuous standardization. 


G-E HAND PYROMETER DESIGNED FOR WIDE USE 


GENERAL ELECTRIC COMPANY 
SECTION D587-1 
SCHENECTADY 5, NEW YORK 


Please send me a copy of the interesting and 
colorful bulletins checked below: 

1) GEA-6020 Hand Pyrometer 

C) GEC-713 Thermocouple and Accessories 

C) GEC-1311 Type Precision Indicator 

CL) GED-2100 New Recording Controller 

Name 

Company 

Street 

City Zone State 


DUAL-RANGE General Electric hand EASY-TO-USE hand pyrometer accurate- 
pyrometer is designed for more flexible ly indicates temperature of precision cast- 
and inexpensive measurement of gas, ings. The instrument is light in weight 
surface and molten-metal temperatures. with a non-slip, bayonet-grip handle. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 






































All-weather Brown 
thermocouple head 


saves time and trouble 


Like the other function-designed sup- 
plies in the Brown pyrometer acces- 
sories line, the screw type thermo- 
couple head is engineered for the top 
in utility and convenience. 


It can’t freeze or rust. Threads are cut on 
the inside of the head, where they are 
protected from external moisture and 
corrosive atmospheres. The threads 
are plated and enameled after machin- 
ing .. . to assure that a complete pro- 
tective finish covers the thread sur- 
faces. The entire head is hot dip 
galvanized and enameled for maxi- 
mum weathering properties. A heat 
and moisture resistant gasket seals 
the thermocouple and extension wire 
connections from the damaging effects 
of outside atmospheres. 


It’s built for convenience. You need no 
special tools. The slotted head makes 
it easy to remove or to tighten the 
head without using a wrench. A chain 
connects the head to the base . . . pre- 
vents waste of time for recovering a 
head that drops off. 


It’s versatile. It can accommodate ter- 
minal blocks for either single or 
duplex thermocouples or resistance 
thermometers. 


It uses standard pipe thread outlets, 
and is interchangeable with other 


heads. 





The Brown screw type thermocouple 
head is recommended for outdoor 
service, and for applications where 
atmospheres are corrosive. Its general 
versatility, however, makes it useful 
in so many other installations that 
you should consider it for any spot 
where thermocouple connections may 
give trouble. Your local HSM will be 
glad to look over the requirements of 
your specific location, and to help you 
choose the type of thermocouple head 
that best fits the job. 


@ REFERENCE DATA: Write for the booklet, “The HSM Plan’’. . . and WOME YWELE 


Here’s why it pays H SM 
to know your 


HONEYWELL SUPPLIES MAN 





Howarp PALMER, at right, HSM (Honeywell Supplies Man) in 
the Philadelphia area, tells Philip Keidel, General Manager of 
Robert Wooler, Dresher, Pennsylvania about the corrosion-proof 
construction of Brown Screw Cover Type Terminal Heads for 
thermocouples. 


The HSM Plan for buying pyrometer supplies not only assures 
you of getting the best in quality from the complete line of Brown 
accessories . . . but, through personalized analysis of your specific 
problems, it places all your supplies purchasing on a planned basis 
that can cut your inventory needs, simplify your paper work, and 
often reduce overall costs substantially. 


Ask your local HSM to discuss how this plan can operate in your 
own plant. Call him at your nearby Honeywell office . . . as near 
as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial Division, 
Wayne and Windrim Avenues, Philadelphia 44, Pa.—in Canada, 
Toronto 17, Ontario. 


Honeywell 


BROWN INSTRUMENTS 








for Pyrometer Supplies Buyers’ Guide No. 100-6. Fin t bn, Covttols. 
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_ Here’s the Relay for emcee: 
today’s high speed devices 


Highly Sensitive 
No Contact Bounce 
Billions of Operations 


@ Announcement of the CLARE Type T High Frequency 
Relay two years ago set off such a deluge of inquiries 
for samples and information that it is only just now that , 
production facilities permit us to mention it again. , ~*~. WR ane seer: 
Originally designed for use in an analog computer, . r | cover removed : 
this relay is ideal for designs which call for a highly : ee 
sensitive relay completely free from contact bounce and 
capable of billions of operations at extremely high speeds. 





Pull-in time of this relay, for instance, is 120 micro- AMPHENOL 
seconds. With dropout time of 100 microseconds, the oa OCTAL PLUG 7 
relay follows up to 2500 cycles per second; aperiodic to } 

1000 cycles per second. 

Manufacture of the CLARE Type T Relay, with its 
high speed, no bounce and other unusual characteristics, 
necessitated the development of entirely new techniques. 
It is built to extremely close tolerances, with a high 
degree of precision and fabricated under conditions of 
utmost cleanliness. 
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SPECIFICATIONS 


MECHANICAL ELECTRICAL TYPICAL CHARACTERISTICS 


Size: 1-15/16 in. dia. x 2-3/16 in. overall. Operate Ampere-Turns: 8 to 20. Coil Resistance: 135 ohms. 
Weight: 5 oz. Release Ampere-Turns: 1 to 4 less than oper- 
ate ampere-turns. Coil Inductance: .35 Hy. 


Nominal Ampere-Turns for High-Speed 
Gussation: ‘6 to 40. iid Operate Current: 10 to 12 ma. 


Mounting: Equipped with plug, to fit standard 
8-pin octal socket. 


Cover: Removable dust-tight cover. Speed of Operation: will follow 2500 cycles per 
second; aperiodic to 1000 cycles per second. Release Current: 8 to 10 ma. 

Operate Time: 100 to 180 microseconds. 

Release Time: 60 to 120 microseconds. 


Contacts: 
Type: Form A (s.p.s.t., normally open) 
Material: Platinum-iridium Contact Beunce: None. 


Gap: 0.0006 inch ; Contact Current Rating: 0.05 amp., max. Operate Time: 130 microseconds. 
Pressure: 30 grams, min. (Coil energized Contact Voltage Rating: 150 V., max. 
: with 50 ampere-turns) Dielectric Strength: 500 V., rms. Release Time: 100 microseconds. 
Coil: Coil Resistance: up to 600 ohms. 
Type: Single winding, bobbin-wound, Life Expectancy: 5 x 10° operations (determined Energizing Circuit: Coil in plate circuit of 
Wire: Heavy formex. by contact load). vacuum tube with 300 voit plate supply. 


Nominal Current: 40 ma., steady state; 
20 ma., average. 


For full information on the CLARE Type T Relay 
—or for consultation on any relay problem—see your 
nearest CLARE Sales Engineer or write C. P. Clare & Co., 


3101 Pratt Blud., Chicago 45, Illinois. In Canada: 5 
Canadian Line Materials Ltd., Toronto 13. 


Cable Address: CLARELAY. 


Send for Clare Bulletin Number 117 
FIRST IN THE INDUSTRIAL FIELD = 


For more information circle 8 on inquiry card. 

















CELESTIAL NAVIGATION —Link Aviation's high-speed, high altitude celestial navigation trainer; only such trainer capable of 
simulating trans-Polar flight. Trains navigators in techniques of guiding planes by the stars. 


Vital 
Controls 
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The controls on the world’s fastest submarine; the most 
advanced airborne navigation system known to exist; other 
similarly advanced military systems and equally advanced 
industrial equipment and control systems are outstanding 
examples of the work of the producing companies of Gen- 
eral Precision Equipment Corporation. More than a dozen 
major industries are served by instrumentation and sys- 
tems designed, developed and produced by GPE Com- 
panies. 

Ten of the companies in the GPE Group — notably 
Askania, Kearfott, Librascope and Link Aviation—devote 
substantial resources to the development and manufacture 
of instruments, servos and controls. These are used in 
equipment and systems developed by these companies 


card, 

















PROCESS CONTROL —Askania controls 
regulate speed of the ten turbines which 
develop compression to maintain gas suc- 
tion pressure in Creole Petroleum Corpora- 
tion's giant, pile-supported oil drilling 
operation on Lake Maracaibo, Venezuela. 


. * Be 
sed li - 
me 


SUBMARI 
produced by Askania Regulator Company are utilized to 
govern operation of U. S. Navy's modern Guppy type 
submarines. 


@ Manufacturing 
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MISSILE GUIDANCE —One of the many guided missiles 
equipped with Kearfott basic gyro reference systems, the B-61 
Matador--U. S. Air Force's first successful ground-to-ground 
tactical weapon. 


@@@ Manufacturing, product development and research 





@@ Manufacturing and product ¢ 


facturing, product development and research 
PRECISION MECHANICS, OPTICAL DEVICES, CERAMICS 





ELECTRICAL EQUIPMENT and COMPONENTS 





ELECTRONICS 
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CAPACITIES 
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THE 


GRISCOM-RUSSELL 


PROJECTOR 
CORPORATION 
BLUDWORTH 

MARINE 

DIVISION 

GENERAL PRECISION 
LABORATORY 
INCORPORATED 
COMPANY 

INC 


KEARFOTT } 
COMPANY, INC } 


INTERNATIONAL 


LINK AVIATION, 


themselves, as well as in systems and equipment developed 
and produced by other manufacturers of advanced techno- 
logical equipment. 

All GPE Producing Companies work in the advanced 
areas of highly specialized fields and are engaged in the 
design, development, manufacture and sale of equipment 
which is closely related from a technical point of view. It 
is all precision equipment; it derives from similar fields of 
technical competence; it saves labor, increases productivity 
or achieves results which cannot be achieved with even 
limited use of on-the-spot manpower. The chart here shows 
the specialized fields in which the key GPE Producing 
Companies work. 

In addition to specialization in its particular products 


THE HERTNER 
ELECTRIC 
COMPANY 


Studio, Theatre, Educational, Business, Industrial 


INSTRUMENTS, SERVOS, CONTROLS 
Hydraulic, Pneumatic, Magnetic, Electronic 








AIRCRAFT and MISSILE GUIDANCE, CONTROL, SIMULATION 





AUTOMATIC COMPUTERS and COMPONENTS 





RADAR, MICROWAVE, ULTRASONICS 


MOTION PICTURE and AUDIO EQUIPMENT 


NUCLEAR POWER COMPONENTS and CONTROLS 


SYSTEMS ENGINEERING ae 
Aeronautical, Naval, industrial 


COMPANY 
AMPRO 
CORPORATION 
LIBRASCOPE, 


J. E. McAULEY 
INCORPORATED 


and fields of technical competence, each of these companies 
has at its command, as required, the facilities and special- 
ized techniques of the other GPE Companies in their re- 
spective fields. Interrelation of their resources is achieved 
through GPE’s basic operating policy, GPE Coordinated 
Precision Technology. In all areas in which GPE Compa- 
nies work, this coordination has been responsible for a wide 
variety of precision equipment of superior design and per- 
formance, embodying new, advanced principles. 

A brochure relative to the work of the GPE Companies 
and GPE Coordinated Precision Technology is available. 
Address your request, or specific inquiries, to: GENERAL 
PRECISION EQuiPMENT CorPORATION — 92 Gold Street, 
New York 38, N, Y. 


For more information circle 9 on inquiry card, 
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Watching machines i; a job for the GPL TV camera. Above, the GPL camera In automation, whenever there are dials to be checked, the GPL TV camera can 
mounted to face a screw-making machine instantly reports anything needing attention to report to a central point. Motorized on rails or to swing around, the camera scans a 
the operator, increasing the number of machines he can tend efficiently. whole bank of dials, sweeps an area. Equally useful in non-automatized production, 
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Danger is no problem. The GPL industrial TV camera can look into the 
face of danger and never blink. Above it reports to the operator o hazard- 
ous process taking place inside o test cell 


Wherever security control is a problem, strategically placed GPL TV cameras multiply the eyes 
of your guards. Here a single camera keeps watch over vital military equipment. Similarly, GPL TV 
comeras can guard the aisles of warehouses, restricted areas, exposed loading platforms. 


Control Problems Solved by Seeing 


GPL industrial television opens up new possibilities in control by 





providing instantaneous visual information on what’s happening. 


Good control is based on good information. And for 
many purposes no information can match seeing what is 
happening right on the spot. You can do just this, anywhere, 
anytime, with the industrial and institutional television 
equipment designed and made by General Precision Labora- 
tory Incorporated, and known as GPL ii-TV.’ 

No spot is too far away, too dangerous, too cramped for 
GPL ii-TV. Unattended, the camera permits observers to 
see around corners, through walls, across thousands of 
miles, within the whirling heart of a machine. It can bring 
many scattered events to a single observer and, with GPL 
TV projectors, a single event to many scattered audiences. 

With this new tool you can solve many kinds of con- 
trol problems. You can use GPL industrial television to 
monitor remote machines. You can study a wing tip five 
miles up, or watch a grapnel grope along the ocean floor. 
You can follow and control a dangerous process, step by 
step, safe from fumes or radiation. You can control access 
to restricted areas, check signatures against a master file. 

In fact, you can use GPL industrial television for any- 
thing that requires instant communication of visual infor- 
mation. You can improve skills and techniques of workers 
in scattered plants with visual demonstrations. You can run 
face-to-face conferences of far-flung personnel. 

A GPL Industrial and Institutional Television System 
can do all these things for you—and many others—with high 
efficiency and low cost. Here’s why: 


* Trade-mark 


@ It is high-sensitivity, quality equipment. Behind it lies 
the long experience of General Precision Laboratory in 
building the finest in broadcast television. GPL equipment 
is used by 90 percent of all studios equipped for video 
recording; GPL cameras and controls are found in many 
of the finest broadcast TV installations. 
@ Military TV equipment must be really rugged—and GPL 
has been building it for years. Now GPL has designed your 
industrial TV system with high-strength elements and 
simple design that stand the gaff. Special housings protect 
the camera from weather, heat, shock, explosions. 
@ GPL’s compact industrial camera is bullet-shaped to 
squeeze in almost anywhere. Only 2” larger in diameter 
than a baseball, it weighs 5 lbs. The 26-lb. control cabinet, 
the size of an overnight case, can be far from the camera. 
e@ GPL’s industrial camera is unique in its ability to ob- 
tain a good picture at very low light levels. With its Vidicon 
pick-up tube it can work under highly adverse conditions. 
@ GPL enables you to multiply your audience with a TV 
projection system for industrial use. It is made like the 
famed GPL theatre projectors used all over the country; 
mounted on rollers for complete mobility. 
For more information on what GPL ii-TV can do for 
you—and suggestions on your special problems—write to: 
GENERAL PRECISION LABORATORY IN- 
CORPORATED, Pleasantville, N. Y. (A subsidiary 
of General Precision Equipment Corporation.) 


Visit us at Booth 439 at the Automation Show 


For more information circle 10 on inquiry card. 








now FOR DC OR RESISTANCE INPUT 


Mopet 200-A uses an input of 10,000 
ohm resistance potentiometers as an in- 
put transducer providing 10 to 1 scale 
expansion and origin positioning. Avail- 
able standard digital input accessories 
are essentially inputs of this type. Any 
resistance potentiometer will provide an 
analog input for this configuration. 

Mobe- 200-B, used for D.C. signal input, 
has full scale sensitivities of 5  milli- 
volts and an input impedance of 1,000 
megohms. Utilizing standard reference 
cells, this model provides drift-free 
operation. Available external reference 
voltages may be substituted. A plug con- 
nection is provided to facilitate the quick 
interchangeability of input sections. 


now FOR SIMPLIFIED OPERATION 


Precision Vernier Dials provide an accu- 
rate method for obtaining fine adjust- 
ment during operation. Optional point 
plot or continuous line plotting is a 
feature of both models. Selection is by 
front panel manual control. A new, sim- 
plified pen of one-piece design-used for 
point or continuous plotting—eliminates 
bottles and tubes, permits rapid chang- 
ing of ink colors. Independent action of 
the X and Y axis is achieved with Libra- 
scope’s unique “Floating Gear Train.’ 
No cables, tapes or lead screws to cause 
lost motion, cable stretching or drift- 
ing out of alignment. The 120° concave 
cylindrical plotting surface provides full 
visibility ...is completely illuminated. 


now FOR WIDER APPLICATION 


These fast, dependable general purpose 
plotters feature 0.1% accuracy, are suit- 
ed for wide applications where rapid 
graphic presentation of data is required, 
such as: laboratory testing, computers, 
data handling systems, wind tunnel, mis- 
sile tracking and quality control testing 
of transistors and other electronic compo- 
nents. Input selection includes Punched 
Card and Tape Converters, Decimal 
Keyboards and Binary Converters. Model 
200-A can plot from Flexowriter tape in 
any code or directly from the Tape Punch 
cables of many digital computers, Sub- 
chassis can be supplied to handle time- 
shared X versus Y plots, or other spe- 
cial circuitry. Write today for details. 


LIBRASCOPE X-VY PLOTTER 
HIGHEST ACCURACY FOR GRAPHIC DATA HANDLING 


~ 


aS. GENERAL PRECISION EQUIPMENT CORPORATION 


Greater input flexibility | For desk or rack mounting 
$ 


NEW LIBRASCOPE PUNCHED TAPE CONVERTER 
Operates from a punched tape reader—Spec- 


ially designed for Librascope X-Y Plotters— 
This unit is adaptable to other plotters. 


LIBRASCOPE PUNCHED CARD CONVERTER 
Converts punched card data to analog form 
for input to X-Y Plotters. Automatic Position 
for feeding 50 punched cards per minute. 


LIBRASCOPE INCORPORATED * 808 WESTERN AVENUE * GLENDALE, CALIFORNIA 
For more information circle 11 on inquiry card. 
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A portion of the 200 acre scale model of the Mississippi Basin, 





shows one of the Askania Controls used in this flood control study. 


Soe PRECISE CONTROL 








The Askania Unit Regulator, acom- 
pletely self-contained automatic 
control. This versatile unit, one of 
an extensive line, finds its widest 
use in applications where mea- 
sured signals are low level and 
power requirements at the point 


of control are moderate. 





ASKA NIA(’) 


For more 


infor 


mation circle 12 or 


The Corps of Engineers, U. S. Army uses a 
200 acre scale model of the Mississippi Basin 
in flood control studies that may eventually 
solve that area’s flood control problem. In 
the studies, six standard Askania Controllers 
were uSed to assist in precisely simulating 
the behavior of one of the world’s mightiest 
river systems. 


While flood control may not be your prob- 
lem, precise, sensitive, and powerful Askania 
controls may be the solution to your control 
problems. These units are currently solving 
problems in the metal, glass, plastic, rubber, 
textile and paper processing industries. If 
you have control problems that are boosting 
your costs or lowering your product quality, 
investigate these Askania Controllers. 


Write for Bulletins 139 and 155. 


inquiry card. 
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REGULATOR COMPANY 


290 E. Ontario Street, Chicago 11, Illinois 
Subsidiary of General Precision Equipment Corp. 





Events... 


October 23-26 


Scientific Apparatus Makers Associa- 
tion Midyear meeting of the Labora- 
tory Apparatus and Optical Sections, 
The Cavalier Hotel, Virginia Beach, 
Va. For information write Jim Irving, 
SAMA, 20 N. Wacker Dr., Chicago 6, 
Til. 


October 24-25 


First Annual Technical Meeting of 
the Professional Group on Electron 
Devices of the I.R.E., will be held at 
The Shoreham Hotel, Washington, 
D. C. 


October 27-28 


Eleventh Annual Meeting of National 
Conference on Industrial Hydraulics, 
LaSalle Hotel, Chicago, IIl., will fea- 
ture a Computer Session on Thursday 
morning, the 27th. For information 
contact R. J. King, c/o Technology 
Center, 3300 S. Federal, Chicago 16, 
Ill. 


October 28-29 


1955 Philadelphia ISA Section Sym- 
posium “Automatic Control Loops— 
Electronic or Pneumatic?”, at the 
Penn Sherwood Hotel, Phila., Pa. For 
information write c/o R. F. Eisele, 
Leeds & Northrup Co., 4907 Stenton 
Ave., Phila. 44, Pa. 


October 31-November 1 


International Conference on Scientific 
Basis of Applied Solar Energy, Uni- 
versity of Arizona, Tuscon, Arizona 
as a prelude to the World Symposium 
on Applied Solar Energy to be held 
in Phoenix, Nov. 2-4. For information 
contact Symposium Headquarters, 
Suite 204, Mayer-Heard Bldg., Phoe- 
nix, Arizona. 





November 1-5 

SRI, Association for Applied Solar 
Energy and University of Arizona 
World Symposium on Applied Solar 
Energy, Westward-Ho, Phoenix, Ari- 
zona. For information write Public 
Relations Dept., Stanford Research 
Institute, Stanford, Calif. 


November 3-4 

Eighth Annual Electronics Conference 
sponsored by the Kansas City Sec. 
IRE, Town House, Kansas City, Kan. 
For information write P. O. Box 391, 
Kansas City 41, Missouri. 


November 3-4 

Fourth Annual Louisiana Polytechnic 
Institute Instruments Conference, 
Ruston, Louisiana. For information 
write School of Engineering. 


November 7-9 

Eastern Joint Computer Conference 
and Exhibition sponsored by AIEE, 
IRE and ACM, Hotel Statler, Boston, 
Mass. For information write Box 223, 
Boston 1, Mass. 





For other computer 
Events see page 1715. INSTRUMENTS 
AUTOMATION 








November 9-11 


Nineteenth Annual Time and Motion 
Study and Management Clinic, Sher- 
man Hotel, Chicago, Ill. For infor- 
mation write Industrial Management 
Society, 35 E. Wacker Dr., Chicago 
1, Il. 


November 13-18 
Uy 


American Society of Mechanical Engi- | is 
neers’ 75th Annual Meeting. Hotel cree 
Congress, Chicago, Ill. tehown extend sine! 


(shown % size) 
November 14-17 


Second International Automation Ex- GYROS_; Gyro Platforms, Floated SYNCHROS — transmitters, Con- 
position will be held at Chicago’s Rate Integrating Gyros, Vertical, Free, trol Transformers, Resolvers, Repeaters, 
Navy Pier. For information write The Directional, Rate Gyros and Gyro opera- and Differentials in Bu Ord Sizes 15, 11 
Second International Automation Ex- ted Rate Switches—compact, lightweight, and 8. High accuracy and environmental 
position, 845 Ridge Ave., Pittsburgh hermetically sealed. resistance. 

12, Penna, 





November 14-16 


Eighth Annual Conference on Elec- 
trical Techniques in Medicine and 
Biology, sponsored by American In- 
stitute of Electrical Engineers, Insti- 
tute of Radio Engineers and Instru- 
ment Society of America, Shoreham 


Hotel, Washington, D. C. | (shown Ya size) o 
(shown full size) 


November 16-18 


Society for Experimental Stress Anal- | SERVO MOTORS xie: tor- MECHANICAL DEVICES 


ysis meeting and exhibit, Hotel Shera- | que, low inertia Servo Motors, Servo Counters, Electro-Mechanical Computers, 
ton, Chicago, Ill. For information Motor-Generators, Inertial and Viscous Hermetic Rotary Seals, Aircraft Instru- 
write J. J. McDonald, Consolidated | damped Servo Motors 4" to 14" Diam- ments and High Temperature Resistant, 
Engineering Corp., 919 N. Michigan | ; Chemically Inert, Machinable Ceramics. 
Ave., Chicago, IIl. 


November 17-18 SYSTEMS 


Tenth Mid-West Conference of Amer- *, 
ican Society for Quality Control, p ; ; Aircraft Navigational 
Schroeder Hotel, Milwaukee, Wis. For | aa Systems 

information contact R. H. Byrnes, — Ind al S S 
3402-A N. Humbolt Ave., Milwaukee, ie d ndustrial Servo systems 


Wisconsin. 





Servo Analog-to-Digital, 

4 Digital-to-Analog Converters 
November 26-30 iE Electro-Hydraulic Servo 
Professional Group on Instrumenta- eniies ham ¥ Systems 

tion, Atlanta Sec. of I.R.E. Instru- rah cesagn t 
mentation Conference, Biltmore Ho- ELECTRONICS — Miniature ind Send For Technical Data Sheets 
tel, Atlanta, Ga. ge Dacngerns cn saad subminiature Servo Amplifiers and Mag- 
ern a 7 nt ge gt rest netic Amplifiers ‘‘potted’’ for convenience 
ungineering, Georg of installati d| life. 
Technology, Atlanta, Ga. ee tee ae 





January 9-10 


Second National Symposium on Re- 
liability and Quality Control in Elec- 
tronics, Hotel Statler, Washington, Bulletin iving shea ay technical 
D. C. For information contact data on pe various Kearfott Products 
V. Wouk, Beta Electric Corp., 333 E. = ni an dle wee poo ya 
108rd St., New York 29, N. Y. the development and manufacture of 
other precision components you may 
require 


January 19-21 
Dallas-Fort Worth Chapter of IRE 


Professional Group on Electronic : 
Cahamaeie Mallaael Womation Gus. KEARFOTT COMPANY, INC., LITTLE FALLS, N. J. 
‘ lifton, N. J. 
ference, Dallas, Texas. For informa- Sales and Engineering Offices: 1378 Main Avenve, Clifton, 
tion éelitinet: J R. Forester, 2104 Midwest Office: 188 W. Randolph Street, Chicago, lil. South Central Office: 6115 Denton Drive, Dallas, Texas | 
; aes : hy West Coost Office:.253 N. Vinedo Avenue, Pasodeno, Calif. i 
Huntington, Arlington, Texas. Aten —— . as ‘i | 
For more information circle 13 on inquiry card. 
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TYPE Il VISCOMETER 


A new laboratory-field instru- 
: po “each quickly 
system nm, i 
indicates kinematic viscosity 
of fuels, oils, weak acids and 
other base solutions. Two 
ranges available: 5 to 5.0 
end 3.0 to 30 centistokes. 
Readability: within 1%. Port- 
able or panel mounted. 





ALS ES 
Loa SE eg cre 


Forty-three years ago, Commercial Research Laboratories produced 





the first precision Cox instruments — far advanced for their day. The 
name Cox has since become synonymous with accuracy and reliability 
wherever testing devices are used. So much so, in fact, that scores 
of aircraft, automotive, and hydraulic equipment manufacturers — 
here and abroad — have made a common practice of calling in CRL 
first — for expert advice in the design, development and manufacture 
of any hydraulic or air flow measuring device, large or small. 


If your own requirements call for the smallest production- 
model flowmeter, or the most intricate, complete test stand — 
call in CRL first. Save time—and get dependability plus accuracy. 





ee 


TYPE 12 FLOWMETER 


Available in three series — 40, 90, 100 
— Cox Type 12 Flowmeters combine 
high precision performance, outstanding 
readability, and unusually low cost. 
All Cox Flowmeters — including the 
Single Stage Type 8, the automotive 


p.s.i. 

‘ guides which permit in- 
dividual matching of tube and float 
for optimum results. 





TYPE 416 UNIVERSAL FUEL 
NOZZLE TEST STAND 


A complete testing “laboratory” de- 
signed and built by CRL for determin- 
ing optimum efficiency of jet airplane 
fuel nozzles. Now in use by the U.S. 
Air Force and others. Other CRL prod- 
vets include Cox Calibrating Stands, 
Carburetor Flow Stands, Magnetic Thick- 
ness Gages, Balanced Electronic and 
Vibration Recording Equipment. 
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REAC soo 


Pa 52 


at ie sade 







© Bandwidth 
over 50 cps. 


© Velocity 
1500 v/sec. 







® Plug-in turrets for 
function generation 









ul Six gang multiplying potentiometers. Accuracy equivalent to 0.1% 
QW. BuILDING-BLOCcK CONSTRUCTION linearity potentiometers (over-all multiplying accuracy 0.2% including 
Permits assembly of computer elements in mechanical non-linearities). Two gangs tapped for function generation. 
any desired combination to do particular * 
job or expand existing installation. 





Two front panel plug-in turrets for padding or feeding voltages into 
the tapped pots for function generation. Turrets may be stored for 
Vow. CONVENIENT PATCHBAY future use. 












Available in units of 1632, 3264 or 4896 % High Speed — Velocity 1500 v/sec. 
htatjG«.: ae" % Long Life — Carbon film potentiometer gives exceptionally long life even 
. at high velocities. 
Vow POWERFUL AMPLIFIERS % Superior Frequency Response: 
Noise less than 3 mv rms in cabinet. Phase Maximum amplitude rise 1.4 @ 40 cps. 
shift 0.075° @ 100 cps. in cabinet. Band- Bandwidth over 50 cps. 
width over 10 KC in cabinet. Dynamic error less than 0.5% of input @ 2 cps.! 
Vow HIGH SPEED RESOLVERS Phase shift less than 0.3° @ 3 cps.! 
Vastly improved dynamic performance ... %* Exceptional low speed performance too — Typical tracking error 
35-cycle bandwidth. less than 0.05 volts maximum for ramp input as low as 0.01 v/sec. 







REEVES INSTRUMENT CORPORATION 


A Subsidiary of Dynamics Corporation of America 
225 East 91st St., New York 28, N. Y. 



















REAC Precision Precision SERVO 
Analog Floated RESOLVERS and MECHANICAL 
Computers GYROS PARTS 


PHASE SHIFTERS 
‘ 





SRVSS 


For more information circle 15 on inquiry card. 
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SELECTOR SWITCHES 


FOR 


RESISTANCE THERMOMETERS 
AND 


THERMOCOUPLE THERMOMETERS 








EACH SWITCH HAS “OFF” POSITION PLUS NUMBER OF 
POINTS LISTED. 


Switch Part Numbers 


Thermocouple 3 Wire Resistance- 





Points Size Type Thermometer Type 
2  $ 1182 36SR2 
3 * a 1183 36SR3 
4 2” 1184 36SR4 2" SIZE 
5 3” LOSS 37SR5 
6 3” 10S6 37SR6 
8 " 1088 37SR8 
9 3” 10S9 37SR9 
10 3” 10810 37SR10 
12 a 10812 37SR12 
16 i 10S16 37SR16 
18 3” 10818 37SR18 
20 3” 10820 37SR20 
24 4” 27824B2 38SR24 
28 4” 27S828B4 38SR28 
40 4” 38S2C 





(No. 38S2C is made with soldering-lug terminals) 


3" SIZE 


SPECIAL SWITCHES 


No. 3786C2, Four “4 Point and OFF” thermocouple switches combined 
in one 3” case. 


No. 985, Single Pole, Four Point Instrument Switch in 144” round case. 


No. 44S4, Six Pole, Double-throw Instrument Switch in 214” round case, 
one hole mounting, 14-32 threaded bushing. 


DESIGNED FOR TEST WORK AS WELL AS FOR PERMANENT 
INSTALLATIONS. LEWIS SELECTOR SWITCHES ARE CON- 
STRUCTED WITH STURDY CONTACTS OF LOW RESISTANCE 
AND POSITIVE DETENT. THESE SWITCHES ARE SPLASHPROOF, 
DUSTPROOF AND ARE BUILT TO GIVE YEARS OF SERVICE. 4" SIZE 





THE LEWIS ENGINEERI 


Specialists in Electrical Temperature Measurements . 
UGA TMC K 3) @ a ei ve 2 ee 


NA 
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New devices produced in two-decade period 1935-1955 included atomic- 
energy reactors, jet engines, radar, transistors, electronic com- 

puters. New materials included synthetic fibers (like nylon), sili- 
cons, antibiotics, titanium. What will next 2-decade period produce? 





New research fields are opening in high-pressure and high-tem- 
perature. Example: GE development of a reaction chamber that 
can withstand 1.6 million psi at 5000°F for hours led to syn- 
thesis of diamonds. High-temperature and high-pressure instru- 
mentation will become increasingly important. 








Low-temperature research and instrumentation is expanding. More than 
50 laboratories in the USA now conduct research on ultra-low temper- 
atures; only 2 before World War II. Cryostats that liquefy helium at 
minus 452° are basic tools. 





At turn of century, average industrial worker used 0.1 kw-hr/hour 
labor; today he uses nearly 7 kw-hr/hr labor. 


Reactor instrumentation may exceed $125 million by 1963, predicts 
Atomic Industrial Forum data. Majorreactor markets are 3 in type—pro- 
pulsion reactors for craft (may be $70 million by 1963), large re- 
actors with output above 25,000 kw (may be $50 million by 1963), small 
reactors ($7 million by 1963). 





Number of engineers graduating with B. S. degrees from the 150 ac- 
credited-curricula schools in 1955: Mechanical—4800; Electri- 
cal—4100; Civil—-3600; Chemical—2000; others—5000. 





Median salary per month of graduate engineering students entering 
industry was $370 for B. S. in 1954, $385 in 1955; $425 for M. S. in 
1954, $4350 in 1955; $560 for Ph. D in 1954, $600 in 1955. 





Estimated 1955 volume of transformers and coils—$200 million; 
sockets—$25 million; connectors—$17 million; switches— $10 
million. 








New servomechanism application is stabilization of ship roll by acti- 
vated-fin stabilizers controlled by gyro-amplifier system. SS Queen 
Elizabeth and other ships are testing equipment. 





Phototube use is increasing at a rate of 100,000 units per year. 
1955 volume is forecast as 900,000 units. 





Watch for more startling developments in field of analytical micro- 
balances. IkA disclosure on Peterson microbalance has rocked the 
field—has highlighted inadequacies in existing balances—nhas point- 
ed out way to first significant improvement in decades—is even bigger 
than originally predicted in this publication. I&A will be first with 
this news from both Mellon Institute and National Bureau of Standards 
(both now working on development). 








The instrumentation of today is the automation of tomorrow. 
—R. Rimbach 


October 1955—Jnstruments & Automation—Page 1589 





FORWARD 


ge 


Reflectometer system. Swept rf power is provided by Oscillator. 
Directional Couplers sample forward and reverse power. Wave- 
guide Detector Mounts terminating both Couplers demodulate 
power and present a 1,000 cps signal to Ratio Meter. Oscilloscope 
presents continuous visual study of reflection coefficient over the 
swept frequency range. 


New" 


Er |_| p|.|RErvection| _swa-1 
r | 1" L] ICOEFFICIENT! Swat 


- 
— ——-H LOAD T0 BE | 
ee MEASURED 4 
Ailes Tai beet wall 
-hp- 152C 
\100B DIRECTIONAL COUPLER 


REFLECTOMETER SYSTEM 


for fast, accurate, wide range microwave impedance measurements 


@ Instantly measures SWR or reflection coefficient 


@ Continuous swept frequency oscilloscope 
presentation 

@ Ends tedious checking; unaffected by amplitude 
variation 

@ Systems for frequencies 2.6 to 10 KMC 


This fast, accurate, practical new reflectometer system 
eliminates hours of tedious engineering in microwave im- 
pedance measurements. It gives direct, instantaneous reflec- 
tion coefficient or SWR readings, ends need for separate for- 
ward and reverse power measurements and does away with 
corrections for amplitude variation. It provides for continu- 
ous oscilloscope or recorder presentation and is easily operated 
by non-technical personnel. The system includes several new 
-hp- instruments: 

-hp- 416A Ratio Meter, automatically combining for- 
ward and reverse signals and displaying ratio directly; or 
provides output for oscilloscope or recorder. Unaffected by 
amplitude variation. $450.00. 


-hp- 670 Swept Frequency Oscillators, three models, 
covering frequencies 2.6 to 10 KMC. Manually tuned or 
motor driven to sweep any band at velocity insuring good 
oscilloscope trace. $1,000.00. 

-hp- 717A Klystron Power Supply, specially designed 
to power -hp- 670 Swept Frequency Oscillator. -hp- 717A, 
$375.00. 

-hp- 752 Directional Couplers, multi-hole couplers hav- 
ing directivity better than 40 db and very accurate coupling 
factor. Sampled signals are detected with -hp- 421A Crystal 
Detectors and -p- 485 series Detector Mounts. -hp- 752 
Couplers, $100.00 to $260.00. 


For details see your -hp- representative 
or write direct 


HEWLETT-PACKARD COMPANY 


3337C PAGE MILL ROAD «+ PALO ALTO, CALIFORNIA, U.S.A. 


Cable “‘HEWPACK"’ 
Sales representatives in ali principal areas 


Prices f.0.b. factory. Data subject to change without notice. 


UD ELECTRONIC MEASURING INSTRUMENTS 
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Stock Report... . 
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The following prices and price ranges are supplied by Bache & Co., 
36 Wall Street, New York 5, New York 


New York Stock Exchange: 


Price Range for Year 
Thru August 31 As of August 31, 
Securi High Low Last 





Aeorquip Corp. 17 ie 8 1/2 
American C, & C, 
American Mach, & F, 
American Mach. & M. 
American Optical 
Bell & Howell 
Bendix Aviation 
Bulova Watch 
Burroughs 

Clevite 

Dobecknun 

Ganewell 

General Inst, 
General Prec, 
General Time 
Hamilton Watch 

Int. Bus. Mach. 
Minneapolis-Hon,. 
National Cash Reg. 
Radio Corp. 
Raytheon 
Robertshaw-F", 
Sangamo Electric 
Sperry Rand 

Square D 

L. S. Starrett 
Sylvania Elec, 
Telautograph 

Texas Inst. 
Underwood 


(1) Bid - Ask price, no 


American Stock Exchange: 
Price Range for Year 
Thru Aucust 31 
j Low 


August 31, 





eckman Inst. 
Benrus’ Watch 
Breeze Corp. 
Consolidated Eng. 
Dulfont Labs. 
ElectroData 
Fairchild Cc, & I. 
Int'l Resistance 
Lear Inc, 

Nat'l Res. Corp. 
Neptune Meter 
New Haven Clock 
Norden-Ketay 
Pneumatic Scale 
Servomechanisms 


9, ihe 9 
ce iiernan 
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Take stock of your future... 


see ad on page 1783 














POWERS Control Helps 
Grqgus CAMERAS, Inc. 
produce high quality precision lenses 


COLD WATER HOT WATER 


POWERS 
- 
THERMOSTATIC 
Worth an 


WATER MIXER j 

extra pair 

Bem dt of hands 
SHUT-OFF VALVE JN 


PRISM 


eg 


2 Efficient 
im ACCURATE 
Control 








4 Thermostatic . 
TITER wr, MIXERS 


Save Labor and Hot Water 
also Help Prevent Damage to Lenses 


Photo above shows one of 75 washing operations in 
ARGUS CAMERAS, Inc. large modern lens polishing 
department. Here lenses are made for their popular 
line of cameras, projectors and optical instruments 
used in our nation’s defense. 


Combination of a Powers 
Type H Thermostatic 
Water mixer and a BRAD- 
LEY foot operated shut-off 
valve releases both of 
worker’s hands for lens 
washing. Accurate control 
of water temperature pre- 
vents damage to lenses. 
Instant shut off of washing 
water by foot operated 
pedal prevents waste of 
hot water. 


Double-Safety Feature of 
oe POWERS Water Mixer shown 
above: It thermostatically mixes hot and cold water and 
delivers the mixture at any temperature desired regard- 
less of pressure or temperature changes in water supply 
lines. Failure of cold water instantly shuts off the de- 
livery. Users often report accuracy of + %° F. Capacity 
2 to 10 gpm @ 45 psi. Write for Bulletin 365. 
Larger Capacity Water Mixers available up to 1200 gpm @ 
45 psi. Write for Catalog WC. (b66) 
THE POWERS REGULATOR CO., SKOKIE, ILL. 
Oxicos in over 50 Cities, see your Phone Book @ Established in 1891 


re information circle 18 on inquiry card 
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‘ PUSH-BUTTON AUTOMATION takes over at the new and com- 
pletely modern thread finishing plant of Coats & Clark, Inc., 
Toccoa, Ga. Bristol] Coordinated Process Control automati- 


AUTOMATION 


Bristol Coordinated Process Control in the field of automation 
can bring to your plant lower production costs, new standards of 
plant efficiency, uniformly high product quality, and increased pro- 
duction from present equipment. 





cally carries out the complete washing and dyeing cycle. 
Heating, cooling, and reversing of dye flow are automati- 
cally controlled and coordinated with the push of a button. 





Bristol's completely automatic control tech- 
niques make it economically possible to get labo- 
ratory quality in the factory. There’s no more 
uncertainty in operating sequences too rapid or 
too complex for human operators — your manu- 
facturing and processing operations are always 
carried out according to the set of conditions 
known to produce the desired results. 


HOW IT WORKS 


Bristol Coordinated Process Control Systems 
automatically control and coordinate all of the 
variables and operations of a process — such as the 
time of operation of motors, valves, pumps, blow- 
ers, dampers, and the control, at a definite value 
or according to a time program, of variables that 
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affect the uniformity, quality, cost, and yield of a 
product — such as temperature, pressure, liquid 
level, flow, pH, humidity, and speed, as well as 
others. 

The “Mechanical Brain” is the leader or director 
of a Bristol Coordinated Process Control System. 
Under its direction the efforts of all of the instru- 
ments are perfectly coordinated. All process vari- 
ables are accurately controlled and each event 
takes place in proper sequence. 

The “Mechanical Brain” makes it possible to 
build into a control system the exact schedule laid 
out by the designer of the process. With it, the 
intended schedule for economical operation is car- 
ried out in all details day-in and day-out. Yet the 
control system is exceedingly flexible. The sched- 
ule can be changed at will. 





BRISTOL COORDINATED CONTROL system automatically systems are used in many other solvent recovery instal- 
operates “Columbia”*® Activated Carbon Solvent lations designed and supplied by Carbide and Carbon 
Recovery Plant at American Viscose Corporation’s Chemicals Company, a Division of Union Carbide and 


acetate yarn plant, Meadville, Penna. Similar control Carbon Corporation. °T.M.-U.C.C. 


... the answer to high costs 


Bristol Coordinated Process Control Systems are 3. Bristol’s ability to combine electronics and the 
made possible only by the following facilities, devel- mechanical phases of automation. 
oped during 66 years of experience: 4. Bristol’s experienced engineering staff. 


HAVE YOU AN AUTOMATION PROBLEM? Our 
engineers would like to work with you on your prob- 
lems of automation and process control. Write today 
for further information. The Bristol Company, 113 
. Bristol's Time Cycle Controllers. Bristol Road, Waterbury 20, Conn. 5.27 


BRISTOL PRODUCTS: 
Automatic Controlling, Recording, and Telemetering Instruments for: Including: 


Pressure, Vacuum, Absolute Pressure, pH and Conductivity. Automatic Control Systems 
Draft, Differential Pressure, and Speed of Travel and Rotation, Electronic Potentiometers 


Barometric Pressure. Humidity. nf ver Instruments 
Temperature (Thermometers, Potentiometers Voltage, Current, Power, and ime-Cyc e Controllers 

dP ) Loud Veteitaatt Time-Program Controllers 
and Pyrometers). oad lotalization. Pneumatic and Electric Controllers 
Flow, Water and Liquid Level, Mechanical Motion, Position and Instrument Panels 


and Specific Gravity. Operations. Control Valves 


B RIS OL POINTS THE WAY IN BRISTOL'S 
HUMAN-ENGINEERED INSTRUMENTATION 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 


For more ; e 19 on | 


1. Bristol’s complete line of Automatic Controlling, 
Recording, Electronic, and Telemetering Instru- 
ments, 
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Ohio Edison Plans GEDA 





Control of Power Allocation 
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MAssiLon, Out. 
generating facilities of the Ohio Edison power system 
soon are to be controlled by a special-purpose analog 
computer (GEDA) of Goodyear Aircraft Corp., Akron 15, 
Ohio. The computer will automatically solve for optimum 


The nine plants and more than 30 


allocation of based transmission losses, fuel 
costs, station incremental heat rates, etc. This data will be 
fed to a Leeds & Northrup load-control console (an exist- 
ing facility) to control all the generators with the system 
at the point of maximum efficiency. 

Shown is the standard cabinet version of the GEDA 
Goodyear Economic Dispatch Computer. Also shown is a 
block diagram of a “station simulator,” the basic method 
by which the computer will solve the equations for co- 
ordinating all the generator facilities. Loss coefficients 
and incremental heat rate data for each generating unit 


power on 





Accurate 


Wasnincton, D. C.—Two new instruments devised by 
the National Bureau of Standards make quick, accurate 
measurements of audio-frequency current and voltage 
possible. The volt-ampere converter (Fig. 1) provides 
0.05-percent accuracy for laboratory use in conjunction 
with a d-c potentiometer. The thermocouple volt-am- 
meter (Fig. 2) is a portable, direct-reading device with 
an accuracy of 0.5 percent. Development was carried out 
F. L. Hermach and E. S. Williams of the NBS 
electrical instruments laboratory. 

Instruments that can accurately measure alternating 
currents and voltages at frequencies as high as 20,000 cps, 
the upper limit of the audio range, are now needed owing 
to increasing use of these ranges for weight saving rea- 
sons. Because NBS primary electrical units standards are 
d-c in nature, highly accurate electrothermic transfer 


by 
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are inserted into each station simulator (a chassis on the 
computer). The switches on the front of each station 
simulator are set according to the availability or nonavail- 
ability of the generating units at that station. Station low- 
limit and high-limit controls also are set, as required. 
Cost of fuel also is stored by means of a dial. 

At the console the dispatcher then sets the values and 
directions of tie-line powers. A recorder can plot incre- 
mental cost of received power (A), incremental heat rate, 
etc., as a function of total system generation. Additional 
inputs showing system deviation are used to make the 
system completely automatic—that is, to balance all facil- 
ities at optimum efficiency. Goodyear Aviation will pre- 
sent clinic sessions on GEDA computers at the forth- 
coming Computer Clinic, Second Automation Exposition, 
Nov. 15-17, 1955. 





Audio-frequency Instruments 





Volt-ampere Converter 





Here’s the versatile, regulated DC source 
you’ve been looking for - 


NOBATRON- Kangen 


turning 
a 100-300VDC at 1-10 amps 
this knob (model SR2) 


5-135VDC at 1-10 amps 


’ 
fives you ae al (model SR100) 
5-30VDC at 3-30 amps 
(model SR30) 
with £0.25% 
regulation accuracy! 


The Sorensen Nobatron-Ranger is essentially an 
adaptation of the proved Nobatron circuit**, with the added feature of continuously adjustable output 
voltage over a wide range. This makes the RANGER an exceptionally good investment for the many 
laboratories and test installations where a multi-purpose DC source can be used to advantage 


ELECTRICAL CHARACTERISTICS 


Input voltage range 95-130VAC, 19, 50-60~ for models SR30 and SR100 
190-260VAC, 19, 50-60 ~ for model SR2 


Output voltage and 5-30VDC at 3-30 amps in model SR30 
load range 5-135VDC at 1-10 amps in model SR100 
100-300VDC at 1-10 amps in model SR2 


Regulation accuracy +0.25% at any output voltage setting with an input between 105 and 125VAC. 
The accuracy will be slightly less at the extreme value of the input. 


Ripple 1% RMS max. of output setting 


All RANGERS are 22” wide by 1714” deep by 4714” high. They are self contained in handsome cab- 
inets, equipped with casters for easy mobility. Meters are furnished as standard equipment, and there is 
adequate protection against overload, overvoltage, and tube filament failure. 


Write for further information, and for your free copy of the new Sorensen general catalog, 
to Sorensen & Co., Inc., 375 Fairfield Ave., Stamford, Conn. In Europe, please correspond directly with 
Sorensen A.G., Gartenstrasse 26, Zurich 2, Switzerland. 


375 FAIRFIELD AVENUE 


‘SORENSEN D srt 


*Reg. U. S. Pat. Off./* *Model SR2 uses a circuit 
device patented by Wm. J. Brown. 
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standards had to be developed which can be calibrated on 
direct current and then used in audio-frequency measure- 
ments of voltage, current, and power. 

The NBS electrothermic transfer instruments make 
use of thermal converters, consisting essentially of a con- 
ductor (heated by the alternating current to be measured ) 
and a thermocouple, one junction of which is thermally 
connected to the heater at its midpoint. This principle 
has proved to be of high accuracy over wide frequency 
ranges. 

In the volt-ampere converter, a built-in galvanometer 
indicates balance of the thermocouple emf and an inter- 
nal d-c “bucking circuit.” The heater is then switched to 
an internal d-c circuit, which is adjusted to give the 
same output emf and, therefore, equivalent heater current 
and voltage drop, which are measured by an external 
potentiometer in the 0.05-percent accuracy range. The 
portable instrument is self-contained and requires no ex- 
ternal d-c source or controls. 

The thermocouple volt-ammeter is a conventional multi- 
range instrument with added circuits which permit check- 
ing of its thermoelement by its own indicating instrument. 





Thermocouple Volt-ammeter 





Automated Garment Handling 


Los ANGELEs, CaLir.—Shown is a portion of a 3500- 
foot Chainveyor conveyor system recently installed in the 
new warehouse of the Broadway Department Store, Los 





Angeles. This system uses automated handling techniques 
that are said to be the “most modern and efficient in the 
industry.” More than 6000 garments are received, sorted, 
marked and segregated within a 2-hour period. The 
Chainveyor Corporation is conducting a clinic sessions on 
the new techniques at the forthcoming Conveyor Clinic, 
Second Automation Exposition, Chicago Navy Pier, Nov. 
15-17, 1955. 


New Computing Center 


Wuite Pains, N. Y.—Nuclear Development Corpora- 
tion of America (NDA) will establish a Westchester 
County Computing Center here which will not only serve 
its own needs for computing machinery in its reactor 
design and development program, but also will be availa- 
ble to other organizations which plan to utilize computing 
machine methods in their business. 

“Datatron,” a high-speed digital computer manufac- 
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tured by the ElectroData Corporation of Pasadena, Calif. 
will be the first computing machine of the center. Addi- 
tional machinery will be built or purchased as the need 
arises. NDA electronics and mathematics staffs will be 
available to industries and commercial firms interested 
in solving problems by computing machine. 


Solar Power 


San Francisco, CALir.—Power from a light-energized 
silicon battery operated these small electric motor and os- 
cillator units at the Hoffman Electronics display at the 
WESCON show, Aug. 24-26, San Francisco. 

National Fabricated Products and National Semicon- 
ductor Divisions of Hoffman Electronics Corp. are the 


SOLAR POWER FROM SILICON 
A PRODUCT OF NATIONAL FABRICATED Fs ANT) NALION 
DIVISIONS OF HOFFMAN ELECTRON 








NEW DOELCAM PROPORTIONAL AMPLIFIERS 
OFFER GREATEST VERSATILITY IN 
LOW LEVEL D-C SIGNAL APPLICATIONS 


HERE ARE TWO PRECISION AMPLIFIERS incor- The Model 2HLA-3 is both a Linear Indicator 
porating the new Doelcam Second Harmonic and a Multirange Amplifier. The Model 2HLA-4 
Magnetic Converter as the input stage. This is a Single Range Amplifier with provision for 
unique design concept makes possible low noise interchanging range by plug-in units. Both are 
level, high sensitivity and linear output. ideal for either laboratory or production use. 








D-C Indicating Amplifier D-C Amplifier 
Model 2HLA-3 Model 2HLA-4 


Write for Bulletin |A-4 Write for Bulletin SRA-4 


WHETHER YOUR APPLICATION is in 
the laboratory or on the production line, 
ie one of these two instruments is ideally 
‘ suited. Their versatility is illustrated in the 
diagrams shown here. The Model 2HLA-3 
The fast thermal response of highly sensi- is both a precision measuring laboratory 
tive thermistors can be accurately measured instrument and a rugged production test 
and recorded. instrument. The Model 2HLA-4 is designed 
for rack mounting as a component part of [| Dynamic stress measurements made with linear 


a control or measuring system. response up to 20 cps. 
HERE ARE SOME PERFORMANCE 
CHARACTERISTICS: 
High Gain — 104 for 2HLA-3 Teeasirccns 
10° for 2HLA-4 <_< 
Low Noise — less than 5 microvolts secre TT] SE PONT Voce 
equivalent input FURNACE ee FCORD 
Linear Amplification—better than + 1% oe 
on all ranges 
High Stability — zero drift less than 10 
microvolts 
Rugged — withstands inputs of 1.5 volts 


SPECIAL APPLICATIONS: These instru- 
ments can be easily adapted to provide ee -4] macneric 


linearity down to 0.1%, isolated input, re 
multiple inputs, increased gain, increased 

power output and extended frequency re- 

sponse. Send us your complete require- range. 


|g Doeleams FBP aso 





















































Measuring the dielectric leakage current 
of capacitors. 





























Temperature control within a small temperature 











A DIVISION OF MINNEAPOLIS-HONEYWELL BOSTON 35, MASS. 


Production testing of precision resistors or Instruments for Measurement and Control 
potentiometers in a balanced bridge circuit. Synchros +« Gyros ¢ Amplifiers +* Microsyns «+ Servo Motors 
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U matter how perfect otherwise, 
the human organism isn’t much good 
without a dependable heart. The same 
is true of your automatic temperature 


and pH control instruments. 


The “heart” of most such instruments 
for the past quarter century has been 
the Eplab Standard Cell. It is a “‘yard- 
stick”’ for translation of voltage to tem- 
perature or pH. The first American 
commercial cell of its type, constantly 
improved by research, it is “‘as standard 


as sterling”. 


Get ACCURATE temperature or pH 
control with potentiometers and make 


sure the standard cells are EPLAB. 


The Eppley Laboratory, Inc. 2 Sheffield Ave., Newport, R. |. 


EPLAB Staudard CELLS 


FOR POTENTIOMETRIC INSTRUMENTS 
740 Standard as Sterting” 
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first commercial manufacturers of the silicon battery, or 
“Solar Battery.” 

The “Solar Battery” is a thin wafer about the size of a 
half dollar. It has two electric terminals like any other 
battery and, when exposed to light, will generate about 
half a volt. Three wafers generate sufficient power to 
operate the motor or oscillator display; a square yard of 
the batteries would run an electric fan; an acre or two 
would give enough power for a fair-sized town. 


Allstate Uses Computer 


PasaDENA, CALiF.—Allstate Insurance Co. recently has 
announced installation, at its Skokie, Ill. home office, of 
an Electrodata Corp. “Datatron,” a medium-sized digital 


computer, to simplify the paperwork involved in auto- 
mobile, personal liability, and fire insurance operations 
for over 3 million policyholders. 

It is reported that initial 1,800 man-hours for prepar- 
ing a quarterly report for underwriting, comprising data 
from 2,100 licensed agents, were cut last year by office 
machines to 100 hours, while the computer now compiles 
the report in just 12 hours. It is expected that Datatron 
will pay for itself in two years, with savings accruing 
chiefly from release of rental equipment. 


Automatic Water Plant 


Fort Hoop, Texas.—A contract in excess of $65,000 
to build an automatic control system to monitor opera- 
tions of a new $1,000,000 water filtration plant here has 
been awarded to Minneapolis-Honeywell Regulator Co., 
it was announced recently. The new plant will be capable 
of supplying more than 714 million gallons daily. Con- 
trol system will be primarily pneumatic. 


Automatic Ticket Reservation 


Cuicaco, Itt.—New mechanical and electronic devices 
have been installed by United Air Lines for handling air- 
line reservations and ticket sales. Used in conjunction 
with IBM machines and automatic ticket printers, they 
introduce automation in procedures long dominated by 
hand methods, The devices include (1) “Unisel,” devel- 
oped by Teleregister Corp., a central electronic brain, 
keeps track of the rapidly fluctuating number of seats for 
sale on various flights of various days; (2) “Ticketeer,” 








12-Information 
Channel-Playback 
System for use with 

The Glenn L. Martin Co.’s 
new T-13 Gunnery 
Trainer, designed and 
developed by Cook 
Research Laboratories, 
a division of 

Cook Electric Company. 


AIMING HI¢ 


“drawing a bead.” Split-second timing is absolutely essent!™ 
of the intricate instrumentations and equipment necessary to g 
training in gunnery to both our anti-aircraft troops and to our jet¥ 


Eleven STANDARD ELECTRIC Model S-1 Timers are shown on the la 
control panel in the center of the photograph above. | 


sf N [) AR Serving industrial, governmental and educational 


institutions since 1884. 


The STANDARD ELECTRIC TIME COMPANY 


93 LOGAN STREET * SPRINGFIELD 2, MASSACHUSETTS 
PRECISION TIMERS @ CHRONO-TACHOMETERS @ LABORATORY PANELS @ PIPELINE NETWORK ANALYZERS 
scien cliches Mite ee tae 
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REMOTE CONTROL 
CONTROL SIMULATOR 











INSTRUMENT 
BREADBOARD 





ANALOG COMPUTER 


TEST EQUIPMENT 










SOLVE 


Electro-mechanical problems... 
IN THE LAB! with Servomechanisms’ 
efficient, economical 


Mechanical Development Apparatus ‘9°22. 


‘i 


Mounting and 
Bearing Blocks 


Pictured above are typical Mechanical 
Development Apparatus (MDA ) assem- 
blies, complete with electrical components. 
MDA is an assortment of standardized, 
precision-built, mechanical components 
designed for the purpose of simulating 
instrument and control systems in the 
breadboard phase of development. The 
apparatus makes designing extremely fast 
and economical. An appropriate group of / 
these versatile units can be quickly assem- 
bled into a desired mechanism. The com- 


ponents lend themselves to endless use 





and re-use due to flexibility of design. sesietees Stecl Shafte 
Only a small assortment is needed to cover and Gears 

a multitude of problems. Prove out your 
design, quickly and economically with 


these versatile “tools.” 


Fug 
i 
For complete information 
SERV ISMS write for catalog to... 
Inc. 


COMPONENTS DIVISION 
625 Main Street 


Westbury, L, I., N.Y. 





Lead Screws 


TTD 
) Nd : 
Limit Stop, Couplings ys coe 


Switch 
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manufactured by Burroughs Corp., produces a complete 
ticket in less time than it takes to read about here; (3) 
“Unitran”, a high speed form of facsimile, developed for 
United by Western Union reproduces reservations card 
at the sales center. The card is then processed by key- 
punching by an IBM machine operator for filing and sort- 
ing. Sorting which previously took 5 hours is now com- 
pleted in 30 minutes. 


Typewriter Records 
Reactor Temperatures 
RICHLAND, WASHINGTON.—General Electric scientists 


now use a typewriter to collect temperature data from in- 
side the plutonium-producing huge Hanford Atomic 


i 





Products Operation piles. Voltage signals originating 
from the thousands of thermocouples inside the piles are 
translated by complex equipment into code signals. These 
signals trigger typewriter keys which print the proper 
temperature on a chart of thermocouple locations. Pre- 
vious charting time of hours is now cut to a few minutes. 


Balancer Uses Strain Gages 


PHILADELPHIA, Pa.—Static balancing of rotating parts 
such as cooling fans and helicopter rotors can be done 
now with an accuracy as high as 2 inch-ounces on parts 
weighing up to 2000 pounds. Dean & Benson Research, 
Inc. has developed a vertical balancing rod on which a 
Baldwin SR-4 resistance-wire strain gage is bonded. Bend- 





(Continued on page 1606) 





DISCRIMINATO 


FOR FM/FM TELEMETERING RECEIVING STATIONS se 


33 


CHARACTERISTICS 


Center Frequency 
250 cycles to 110 ke 
Deviation 
+5% to +40% of center 
frequency 
Frequency Response 
DC to 40% of bandwidth 
Input Signal 
0.01 volt rms minimum 
per subcarrier and 15 volts 
rms maximum for com- 
posite of all subcarriers 
Amplitude Modulation 
Less than 1% of band- 
width change for 10 db 
input steps 
Output 
3 single ended outputs 
providing 20 ma of out- 
put current 
Stability 
+0.4% after one hour 
warning 
Sensitivity Stability 
+ 0.25% 
Linearity 
+0.1% from best straight 
line 
Power Source 
105 to 125 volts, 60 
cycles, 200 watts nominal 


thy 





shane y 


The new Bendix-Pacific TDA-9 Subcarrier Discriminator provides the 
accuracy and stability necessary to permit expansion of Frequency 
Modulation telemetering systems into high precision and automatic data 
handling facilities. 

Normal, extended or reduced intelligence frequency response is 
selected by a switch. Signals from proper impedances are of sufficient 
level to directly accommodate many of the commonly employed data 
recording and handling equipment without additional amplifiers. Freedom 
from drift and gain instability is maintained by a chopper-stabilized 
DC amplifier. 

The design of the band pass filters used in the TDA-9 discriminator 
includes a flat response over the pass band, a linear phase shift 
characteristic to provide constant time delay of the intelligence signal, 
and selectivity to provide adequate channel rejection, preventing systems 
intermodulation. 

Provisions for fine balance adjustment of center frequency from a 
remote location as well as wow and flutter compensation during tape 
recorder playback have been provided. 

Standard discriminators are available for operation on all RDB bands. 
The unit is also operable over an extended frequency range with center 
frequencies of 250 cps to 110 kc without deteriorating the performance 
characteristics. Operation using wide deviations up to +40% of the 
channel center frequency can be provided. 


~ GondieZ. 


PACIFIC DIVISION 


“Bendix Aviation Corporation 


NORTH HOLLYWOOD CALIF 


EAST COAST OFFICE: 475 5th AVE., N.Y. 17* DAYTON, OHIO—1207 AMERICAN BLDG., DAYTON 2, OHIO * WASHINGTON, D.C.—SUITE 803, 1701 ‘*K’’ ST., N.W. 
CANADIAN DISTRIBUTORS: AVIATION ELECTRIC, LTD., MONTREAL 9* EXPORT DIVISION: BENDIX INTERNATIONAL, 205 E. 42nd ST., NEW YORK 17 
For more informatio rcle 25 on inquiry card. 
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SEALED—-RUGGEDIZED INSTRUMENTS 
BY ROLLER-SMITH HAVE THAT 
“NEW LOOK” FOR 
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ELECTRICAL 


Torque of an engine balancer 
shaft is recorded by Brush in- 
strumentation in this set-up at 
Caterpillar Tractor Co. Test data 
helped Caterpillar engineers 
reduce vibration, improve engine 
performance. 


MECHANICAL 


When you want to measure it 
look to Brush Recording Systems 


A boxer’s punch, a heart’s con- 
traction, a piston’s thrust—you 
can measure almost any form 
of force with Brush Recording 
Systems. These versatile in- 
struments give you the answers 
in writing, charting instanta- 
neously as phenomena occur. 
Brush offers a complete line of 
portable, console or rack 
mounting oscillographic sys- 


BRUSH ELECTRONICS 


tems for recording 1, 2, 4 or 6 
channels of data. 


These and other Brush in- 
struments can help you in 
virtually any measurement 
problem involving electrical, 
mechanical, heat, light, sound 
or nuclear quantities. For com- 
plete information, call or write 
Brush Electronics Company. 


COMPANY 


INDUSTRIAL AND RESEARCH INSTRUMENTS 


PIEZOELECTRIC MATERIALS . ACOUSTIC DEVICES 
MAGNETIC RECORDING EQUIPMENT AND COMPONENTS 


Division of 
Clevite Corporation 


NUCLEAR 
















NEW IDEAS 
IN MEASUREMENT 
FROM BRUSH 































- 


\ 7m. tt < s 3 


Chooses best recording speed. 
Test engineer has a choice of up to 16 recording 
speeds on this Brush Recording System. Result—he 
can choose the best speed for the signal being mea- 
sured for optimum accuracy and clarity of chart 
records. Wide speed range helps economize on chart 
paper too! Systems like this can record a wide range 
of electrical or mechanical variables. 


How well does he breathe? 


This diver is entering a pressure chamber 
for a “dry-land dive” at various simulated 
depths. Through strain transducers, Brush 
recording instruments chart the pressure of 
the diver’s breathing and the rate of air flow. 
Tests help evaluate physical effects on the 
diver as well as performance of equipment. - 








Keeps the music sweet. 


This test set-up at Hammond Organ uses a Brush 

. Frequency Response Recorder to test the ringing 
time of tone generating circuits. Brush offers an 
integrated line of precision equipment for mea- 
suring sound, noise, vibration, analyzing frequency 
spectra, etc. Chart records simplify analysis and 
provide permanent records of tests. 


Call BRUSH for the answer! 


For help in your measure- 
ment problems, call your 
nearby Brush representative, 


Counts anything? or write Brush Electronics 


The “Countess”—Brush’s outstanding digital Company, Department 77, 
a anything hoy to we ge Lge per 3405 Perkins Avenue, Cleveland 14, Ohio. 
second. Unit requires only one-ha e voltage, . . Sa 
one-fourth the power needed by conventional Your request will receive prompt attention! 
counters. The result is less heat, greater reliability. 
Use the Countess as a component in equipment: 
for testing, controlling, computing, etc. 














BRUSH ELECTRONICS 


INDUSTRIAL AND RESEARCH INSTRUMENTS 
PIEZOELECTRIC MATERIALS . ACOUSTIC DEVICES 
MAGNETIC RECGRDING EQUIPMENT AND COMPONENTS 





Division of 
Clevite Corporation 
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noun wu Is Your Chart Drive 
paseo: Inventory Ready 
Tat for Cold Weather? 


JUST STOCK BASIC 


ROCKWELL CHART DRIVES 


plus a selection of inexpensive 


SPEED CHANGING TURRETS 


FOR REPLACEMENT SERVICE, the Rockwell chart drive is 
the most versatile, economical you can use. Design dimen- 
we sions were deliberately established so that the drive can 
TTS S. S ee be adapted to fit practically all instruments. One adaptor 


) is furnished with each drive. There is no problem with 
rotation rates either. Speed changing turrets lock onto the 


chart arbor of the Rockwell drive to provide any one of 11 
rotation cycles. Think what these features mean to you in 
reduced chart drive inventory, servicing and all-around 
flexibility of application. 

Get facts now on versatile, long-lived Rockwell chart 
drives. Learn how their use in your instrument shop will 
save time and money. Write for bulletin 1079. 





ADAPTORS TO FIT PRACTICALLY 
ANY INSTRUMENT 








Illustrations show how adaptors are used to correctly 
locate Rockwell chart drives within instrument cases 
both as to position and height. 


YOU CAN RELY G ON ROCKWELL 


The Turret On Top 
Dees The Trick ROCKWELL MANUFACTURING COMPANY 
s INSTRUMENT DIVISION ¢ BOX 2396, TULSA, OKLA. 
lilustrating how the speed chang- 
ing turrets are applied to the Atlanta * Boston * Charlotte * Chicago * Dallas * Houston 
Los Angeles * Midland, Texas * N. Kansas City, Mo. * New York * Philadelphia 


chart arbor to provide a wide 
selection of rotation rates. Pittsburgh * San Francisco * Seattle * Shreveport, La. * Tulsa 
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THE ONLY 
COMPLETE HANDBOOK 
ON PRESSURE & VACUUM SWITCHES 


I 

I 

I 

i 

j 

I 

I 

I 

As an aid in planning the vital link between your electric and 
hydraulic circuits, this manual contains a glossary of terms and 

j a schematic demonstration of operating characteristics. Functions 

i and methods are described in detail and liberally clarified with 
diagrams and illustrations, including symbols for circuit detail- 

I ing and specification purposes. To provide the means for proper 

| selection of a pressure switch for your specific application, a 
simple step by step selection chart has been developed helping 

I you to organize your requirements in their relative order. Finally 

| a complete run-down, illustration and tabulation of all the detail 
features leading to the unit that answers your specific control 

problem. You couldn't buy a comparable handbook. 

I 

I 

i 

I 

i 

I 

i 

i 

I 

i 

I 

: 

I 


FOR EXTREME ACCURACY, 
Diaphragm and Bourdon Tube Switches 
Vacuum to 12,000 P.S.I. 


FOR EXTREMELY LONG LIFE, 
Piston Switches, Low Settings — High 
Proof Pressures to 15,000 P.S.1I. 


FOR HAZARDOUS LOCATIONS 
Explosion-Proof Models 


ALL SWITCHES operate in any position, 


are not sensitive to vibration. 





PRESSURE SWITCH DIVISION 


5125 Alcoa Avenue, Los Angeles 58, California 
a ee 


| 2:6 
|! BARKSDALE VALVES 
| 


Please send a copy of the above described Free handbook 4M. 


I NAME TITLE 











i ADDRESS 





i CITY ZONE STATE 
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NEWS —contINueD 


ing strains in the rod are detected and measured by 
an electronic unit developed by Ruge-deForest, Inc., 
affiliate of Baldwin-Lima-Hamilton Corp. 





Viscometer Improves 
Open-hearth Operation 


Cincinnati, On10.—The Cincinnati Division of Ben- 
dix Aviation Corp. and Standard Steel Works of Bald- 
win-Lima-Hamilton have cooperated in developing a 
fresh approach to the objectionable absorption of sulfur 
from the high sulfur Bunker C (No. 6) fuel oil in acid- 
open-hearth furnaces. 

A Bendix Ultra-Viscoson electronic viscometer is ap- 
plied to maintain uniform viscosity of a mixture of 
Bunker C and diesel oil which is used until the slag forms 
on top of the melt. At this point the fuel is switched to 
Bunker C only, and accurate control of its viscosity is 
maintained by the apparatus. Uniform flame characteris- 
tics are thereby achieved which are of great importance 
for the end product. An article on the technique appears 
on page 1732 of this issue. 


Ultrasonic Inspection 
and Cleaning 
Los ANGELEs, CALIF.—The Met-L-Chek Co., Los An- 


geles 47, Calif., has applied ultrasonic vibration to their 
visible penetrant inspection method with startling im- 





provement in speed and effectiveness. The ultrasonic 
equipment is compact, moderate in price, and simple in 
operation. It can also be used for general surface cleaning 
when the ultimate in soil removal is desired for plating, 
painting, and other processing. 

High-speed vibration greatly accelerates penetration, 
water washing to remove excess penetrant dye, and devel- 
opment of flaw indications, Ultrasonics may make pene- 
trant inspection the No. 1 inspection method for all non- 
porous surfaces of metal, ceramics, glass, and plastics. 


High-density Tape Recording 


Wasuincton, D. C.—J. R. Sorrells of the National Bu- 
reau of Standards data processing laboratory has re- 
cently developed a method for closely packing digital 
pulses on magnetic tape. Densities in the range of 500 to 
700 pulse: ‘inch can be achieved. 

Magnetic tape systems have proved to be too slow in 
high-speed electronic computers. The Bureau’s investiga- 
tion has been directed toward magnetic tape techniques 





Duan 9 


S major advances in a 


SOLENOID VALVE 


1. Absolutely tight seating on air or liquids 
2. Safe, positive operation 
3. Single or dual Solenoids — for circuit design versatility 


4. Mountable in any position; 
operates up to 850 cycles/minute 


5. Simple design — easy maintenance - 


Solenoid energized an Ee the Designed to function perfectly at speeds far in excess of normal 
solenoid raises the pilot core (PC) requirements, this new 4-way, poppet-type ASCO Valve makes 
sealing the pressure inlet to possible a fresh approach to design engineering. It is especially 
chamber (A). (A) is exhausted and applicable for punch presses, welding machines, machine tools, 
pressure at (Z) moves the valve piston indexing operations, and air operated clutches and brakes. 
to the right. Pressure on 1. ABSOLUTELY TIGHT SEATING is assured — with no grinding, lapping or 
resilient inserts forces close adjustments. ASCO overcomes the leakage factor that was 
2 =, a? them against the inherent in the earlier _ valves with a completely new design 
: J : ic iuncti principle. Valves have been operated for many millions of cycles 
Pa gpehsopearstioe: - with no leakage on air! 
“y o" absolutely tight seal. 2. SAFE, POSITIVE OPERATION is provided by the unique pilot action, pop- 
ae pet-type construction and power operation in both directions; piston 
~~ 





malfunctioning caused by residual magnetism or binding is elim- 
inated. No return springs are used; fluid pressure alone activates 
(PRESSURE) C2 EXHAUST Cl La. the valve. 


Flow diagram of Single Solenoid Valve, Solenoid Energized 3. SINGLE OR DUAL SOLENOID VALVES in 4” to 1” pipe sizes. 
4. MOUNTABLE IN ANY POSITION, this valve will operate up to 850 
cycles/min. Available with standard, water-tight or explosion-proof 

solenoid enclosures; JIC construction is also provided. 
Operating pressure applied to top 5. SIMPLE IN DESIGN, it has only two moving assemblies — the pilot core 
of core pushes it off the seat, , and the valve piston. Operating parts are accessible-NO SPECIAL 

eliminating possible sticking caused , TOOLS ARE NEEDED. ; 
by residual magnetism. Pressure There's one source that solves virtually any solenoid valve prob- 
is admitted to (A). While the same lem — ASCO. Have the ASCO Engineer call — or write today for 
. wider complete data on the Single and Dual Solenoid Bulletin 8344 


i, 
Oi 


pressure exists on both sides 
of the piston, (A and Z) 


the area on the 

right is greater. 

The resultant force 

moves the piston 
to the left. a 


Solenoid Valves 





(PRESSURE) C2 EXHAUST CI 
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Already proved in flight tests, ground-station recording, and engine and 
rocket test stands, CEC’s 5-119... most advanced recording oscillo- 
graph available today .. . is now offered for vertical rackmounting. 

Completely shockmounted, requiring a minimum of space, the 36 or 
50-channel 5-119R meets every requirement for both stationary and 
mobile installations. Its-ruggedness has been proved in field tests over 
the Southwest’s roughest terrain. Incorporating more operating con- 
veniences and safety devices than any oscillograph on the market today, 
it’s ideal for instrument trucks and trailers, where space is at a premium 
... effective shockmounting is vital. 

Send today for detailed information about the 5-119R, newest version 
of the world’s most versatile recording oscillograph. Ask for Bulletin 
CEC 1536—X10. 








Important note to present 5-119 owners... Existing 5-119 
Oscillographs can be modified at the factory to 5-119R verti- 
cally mounted units. Quotations and delivery schedules will be 
gladly supplied. 


Height and Depth...Just Right... 
Requires only 334” height in standard 

19” rack; extends only 13” from rack 

in full-forward position. Viewing screen 
visible from normal, standing position. 


Easy Loading ... Push-button 
controlled handles tilt entire unit 
forward. Magazine is then detached in 
just seconds for loading. 
Reattachment is equally simple. 


Convenient Cabling ... All connectors 
(including one for each input channel) 

at front of instrument, providing easy access 
for cable connection and interchange. 


All Adjustments at Front... 
Speed-change gears freely reached 
after magazine is removed. 
Galvanometer adjustments made and 
spot positions checked from 
comfortable, standing position. 


Anda Vital Extra .. the vertically mounted 
5-119R is effectively protected against shock 

and vibration. One set of shock mounts at top and 
one set at bottom provide complete isolation, 
protect instrument from vibration in any direction. 


ELECTRONIC INSTRUMENTS 
FOR MEASUREMENT AND CONTROL 


Consolidated Engineering 300 North Sierra Madre Villa, 


orporation meee; 
Corp Pasadena 15, California 


Sales and Service Offices Located in: Albuquerque, Atlanta, Boston, Buffalo, Chicago, Dallas, 
Detroit, New York, Pasadena, Philadelphia, San Francisco, Seattle, Washington, D.C. 
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to permit more rapid transmission of information to the 
computer by increasing the number of digital pulses re- 
corded on each inch of the tape, thereby increasing the 
over-all efficiency of the machine. Already in operation 
with the NBS electronic computer (SEAC) are tape-drive 
units that provide high-speed starting, stopping, and re- 
versing of magnetic tapes, together with maximum prac- 
tical tape speeds. The novelty of the technique lies in the 
Bureau's use of a digital pulse technique instead of the 
continuous current method to achieve NRZ (non-return- 
to-zero) tape magnetization. 


Systems Center for GE 


Syracuse, N. Y.—General Electric Company has for- 
mally opened a new 100-square-foot “Systems Center” 
for its Heavy Military Electronic Equipment Depart- 
ment. The center will serve as headquarters for the 
company’s development and manufacturing operations on 
powerful electronic “nerve centers” for military use. 


AEC Standards for 
Protection Against Radiation 


Wasuincton, D. C.—The Atomic Energy Commission 
has approved a proposed regulation establishing stand- 
ards for protection of personnel and the public against 
radiation hazards. Established are maximum permissible 
limits on exposures to external radiation and concentra- 
tions of radioactive material, and maximum permissible 
levels of radiation in areas access to which is not con- 
trolled by the licensee. 

Other provisions include requirements regarding per- 
sonnel monitoring, protective masks and clothing, cau- 
tion signs and signals, waste disposal, storage of licensed 
material, instruction of personnel on safe procedures for 
handling and using licensed material, and records and re- 
ports. 


- 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
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BECKMAN 


Berkeley INDUSTRIAL TACHOMETERS 


for 
ACCURATE POPP PP>DD 
RPM 


MEASUREMENTS 


Accuracy + 1 rpm for any reading; self-testing 
0 to 100,000 rpm range 

Direct digital reading in rpm or % rpm 

Remote digital or meter indication if desired 


Record on punch cards, paper or magnetic tape, 
tric or teletypewriters, x-y plotter, or printer. 








No mechanical connection to rotating part required 
Sturdy, reliable; designed for industrial use. 
NOW IN USE for jet and piston engine, electric motor research and 


testing; has practical applications wherever precise rpm measure- 
ment is required. Write for data, prices. Please address Dept. B-I0. 


y BECKMAN INSTRUMENTS INC. 
2200 Wright Avenue * Richmond 3, Calif. 
67 
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FREE 


ILLUSTRATED 
BULLETIN 


How you can save time by 
measuring air velocities with an 


ALNOR VELOMETER 


Developed to facilitate quick and easy determination of air 
velocities, the Alnor Velometer is a compact, precision instru- 
ment that provides instantaneous, direct readings in feet per 
minute, without timing, calculations or reference to conversicn 
tables. Guaranteed accurate, in ranges from 20 f.p.m. to as 
high as 24,000 f.p.m. Also available with metric or miles- 
per-hour calibrations. 





Tear out this ad and mail it | 
with your business letterhead Lh) 
to Illinois Testing Laborato- 
ries, Inc., Room 518, 420 N. 


LaSalle St., Chicago 10, Ill. 


| 
{iid} 


— - 


P | 


"PRECISION INSTRUMENTS 


Geshe 


FOR EVERY INDUSTRY 


4 
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SHADOGRAPH SCALE 
MODEL 4100 


Depend on SHADOGRAPH 
for accurate weight control 


SHADOGRAPH scales are precision instruments de- 
signed to meet the requirements of industry for more 
accurate weight control in laboratory, manufacturing 
and processing plants. They are widely used for com- 
pounding formulas, batching, feeding, checkweigh- 
ing, balancing and precision control of product 
weights. These scales, with electronic controlling de- 
vices, are incorporated in many modern machine 
tools to bring operations a step nearer automation. 
Maximum visibility and accuracy are assured with 
Shado-Edge indication, projected by a beam of light. 
Parallax readings are impossible. All friction of indi- 
cating mechanism is eliminated. Special hydraulic 
damping mechanism, plus short lever fall, brings 
indicator to rest quickly. 

SHADOGRAPH scales are available in capacities 
from 2 grams up to 75 pounds, with extreme sensitivi- 
ties to meet every weighing requirement. Write for 
complete details. 


SHADOGRAPH SCALE 
MODEL 4200 


Sales and Service Coast to Coast 


lixack Weiglhat 


Better quality control FZ, 2ales 


Better cost control 


THE EXACT WEIGHT SCALE COMPANY 
951 W. Fifth Avenue, Columbus 8, Ohio 
in Canada: P. O. Box 179, Station S, Toronto 18, Ont. 
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Books... 


Directory of Western Chemical Producers. 1955. 
Stanford Research Institute, Stanford, Calif. 100 p., un- 
bound, $5. 11 in. Lists products and producers with plants 
in 1] Western states, Alaska, Hawaii, and three provinces 
in Western Canada. 


INSTRUMENTS 
on 
AUTOMATION 





Basic Electricity, by Van Valkenburgh, Nooger & Ne- 
ville, Inc. 5v. [c1954.] John F. Rider, New York 13, N. Y. 
unbound. $9. 9 in. “Home study course”. Taught in 
“Navy specialty schools” and released for civilian use. 


Waterhammer Analysis, by John Parmakian. 1955. 
Prentice-Hall, New York 11, N. Y. 161 p. $6.50. 91 in. 
Aid in solutions in connection with surge tanks, transient 
pressures, water columns, wave velocity and reflectigns, 
friction losses, air chambers on discharge lines, and allied 
problems. 


Symposium on Odor. [c1954.]. American Society for 
Testing Materials, Philadelphia 3, Pa. 81 p., unbound. 
9 in. (Special Technical Publication, no. 164.) Papers, 
with discussions, on nomenclature, measurement and con- 
trol of odors. 


Polarographic Techniques, by Louis Meites. 1955. 
Interscience Publishers, New York 1, N. Y. 317 p. $6. 
914 in. Intended as a concise practical and theoretical in- 
troduction to polarography, rather than an exhaustive 
treatment. 


Paper Chromatography, by Friedrich Cramer. Ed. 2. 
1954, tr. by Leighton Richards. St. Martin’s Press, New 
York 17, N. Y. 124 p. $5. 9 in. A microanalytical separa- 
tion process. Presents theory briefly, discusses operating 
methods, and deals in detail with separation of specific 
substances. 


Micro and Semimicromicro Methods, by Nicholas D. 
Cheronis. 1954. Interscience Publishers, New York 1, 
N. Y. 628 p. $12. 914 in. (Technique of Organic Chem- 
istry, v. 6.) Critical and practical review of the micro- 
techniques of preparative and analytical organic chem- 
istry for advanced workers. 


Engineering Analysis; an Introduction to Profes- 
sional Method, by D. W. Ver Planck and B. R. Teare. 
Jr. [c1954.] John Wiley & Sons, New York 16, N. Y. 344 
p. $6. 914 in. Copyrighted by the authors in 1952 as 
“Engineering Analysis Notes.” A course in which learn- 
ing of new processes and techniques is made subsidiary to 
the use of old ones in unfamiliar situations. 


Applied X-rays, by George L. Clark. Ed. 4. 1955. Me- 
Graw-Hill Book Co., New York 36, N. Y. 843 p. $12.50. 
914 in. In this edition, “Almost all of the new material 
has been derived directly from original papers—lIt is the 
privilege of the author to cover for Chemical Abstracts 
all the medical radiological journals published in the 
world, and this has provided much of the new information 
included in the chapter on biological effects.” Preface. 





CLOSE PARAMETER CONTROL MEANS 


TI transistors standardize your production circuits! 


YOU CAN NOW DESIGN transistorized circuits to standard device specifi- 
cations. Texas Instruments controlled parameter semiconductor devices fit your 
specific applications without additional testing and selection. Parameter tolerances 
are closely held and accurately described in new comprehensive design data. All 
TI germanium and silicon transistors are manufactured and 100 per cent tested 
for exacting design characteristics. 

This close parameter control has enabled Texas Instruments to pace the indus- 
try in transistor development and application. Newest Ti germanium devices are 
n-p-n high speed switching transistors. An important step toward complete 
transistorization of computers, these grown junction units have beta spreads of 
two-to-one and are 100 per cent tested for switching characteristics. TI was also 
first to produce silicon transistors commercially, and only TI manufactures ger- 
manium transistors for all three transistorized pocket radios now on the consumer 
market. For radio, general purpose, and many specific applications, Texas Instru- 
ments manufactures both p-n-p alloyed junction and n-p-n grown junction ger- 
manium types. 

For your own transistorized product development, specify the exact devices 
you need from TI’s wide range of semiconductor products — germanium and 
silicon; p-n-p or n-p-n types; diodes, triodes, tetrodes. Write for new descriptive 
data and curves that will help simplify your production problems. 


iN CORPORATE BD 
6000 LEMMON AVENUE DALLAS 9, TEXAS 
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SEND THE COUPON FOR DETAILS 


Please send comprehensive data and curves 
describing the semiconductor products 
checked below: 


GERMANIUM 
[_] Radio transistors, p-n-p and n-p-n types 


[_] High speed switching transistors 


[_] P-N-P alloyed junction general purpose 
transistors 


(_] N-P-N grown junction general purpose 
transistors 


[_] Phototransistors 


[_] Grown junction tetrodes 


SILICON 

[_] General purpose transistors 
_} Power transistors 

[_} Junction diodes 

[_] Voltage reference diodes 





Company___ 


Address 
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TYPE P PORTABLE DYNOGRAPH 
Single and Dual channel Units—all performance speci- 
fications ore identical to those of the console model— 
Chart speeds from 1 to 100 mm. per second. 








OFFNER 


DYNOGRAPH 
RECORDERS 


Ll 
Speed plus sensitivity 
| —15 microvolts d-c per i 


millimeter—1 /120th 
second deflection time. 


SB ie Se 





TYPE M CONSOL 
Six ch 1, Cc ad te 
up to six Type 146 amplifiers 
with input couplers, uses roll 
or folded charts—eight chart 
speeds, 1 to 250 mm. per 
second. 
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IF YOU COMPARE—YOU WILL SELECT THE OFFNER DYNOGRAPH! i iy \ i i h =. a. 





Compare the direct writing oscillographs on the market to- 
day. If you do, you will select the Offner Dynograph because 
only the Offner Dynograph has these features: 


15 microvolt per millimeter d-c sensitivity ... Abso- 
lute drift-free stability ... One amplifier for d-c ampli- 
fication, resistance and reluctance gages... True dif- 
ferential input, isolated from ground... Rugged, low 
resistance movement. 

No other direct writing oscillograph on the market has any 
of these features! The Offner Dynograph has all these fea- 
tures and many more!—because the Dynograph uses the 
exclusive patented Offner chopper amplifier. This amplifier 
must be distinguished from a chopper stabilized amplifier, 
which merely reduces, does not eliminate drift, and provides 
none of the other features of the Offner Dynograph. 


If you want the widest versatility, highest accuracy, greatest 
reliability in direct writing high speed oscillographs—com- 
pare them all! You'll select the Offner Dynograph. 
Portable and Console Models. Write for a demon- 
stration by our Engineering Representatives in your 
, = area. Compare—and you will select the Offner 
baie. Dynograph. 


Write for your copy of Bulletin L-742. Get com- 
plete details and application information on both 











Large, easy to read 
permanent records— 
over 8 cm excursion, 





ia 4 i 4 a pe sitios 











te 















































torque returns stylus to 





base line—even with 
paper stationary. 








No hysteresis—high- 














Completely stable— 
has absolute zero base | 


line drift. 











¥ 



























































| ECT 
es ee 


\ 
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OFFNER ELECTRONICS INC. 


5326 N. Kedzie Avenue, Chicago 25, U.S.A. 
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RELIABILITY! 
WESTERN GEAR 





aa! | a 
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HERE ARE 
9 REASONS WHY! 











performance testing 





) to improve 


iring methods 





> ty 
[VICE tO 


pplication 




















PLANTS AT LYNWOOD, PASADENA, BELMONT, SAN FRANCISCO 


(CALIF., 
SEATTLE AND HOUSTON — REPRESENTATIVES 


IN PRINCIPAL CITIES 
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F AUTOMATION 


... builders of the precision instruments 





that make automatic controls possible 





Whether it’s recording instruments, 

automatic controls, electronic digital computers 
(or the globe-girdling satellites to come), 
progress follows the fine precision instruments 


your ingenuity and ability make possible. 


We are proud to be a part of this progress... 


proud that Telechron timing motors 





are the heart of countless precision instruments 
you have designed for an almost infinite 


variety of purposes. 


Today as always, you can call on us for 
complete engineering application assistance... 
confident that your use of Telechron 

fully synchronous timing motors assures 


accurate performance, long life and low cost. 


For details of this service, write Telechron Motors, 


Clock and Timer Dept., 


General Electric Co., Ashland, Mass. 


TELECHRON 


MARK OF TIMING LEADERSHIP 


e 
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CABLED 
_ TUBES 


for 
INSTRUMENTS 
& CONTROLS 






CRESCE N T 
ARMORED MULTITUBE 
Bends 
Without Distortion of the Tubes 


Because They Are Twisted Together in a Long Spiral. 


The tubes are thoroughly protected from injury during and after 
installation by a flexible interlocked galvanized steel armor, 
TYPE CA, or corrosion resistant polyvinyl chloride thermoplastic 
sheath, TYPE CT, or combination of both. One tube in each layer 
has a bright blue color which permits a ready identification of each 
tube at both ends. This is a real time saving feature as the installers 
can connect both ends without the necessity for tracing through 
each tube. 


CRESCENT MULTITUBE is available with 2 to 19 copper tubes, 
14” QO. D., in continuous lengths up to 1000 feet. Also furnished in 
B84,” 


aluminum, steel or polyethylene tubes, and 5/16”, 34” and 14” 
O. D. sizes. 


Substantial savings can be made in installed cost on moderate to 
long runs with better protected installation of instrument tubing. 
This product is licensed under U. S. Patent 2,578,280. 













——~> 
= 
— 





Send for Bulletin Giving Complete Information and Engineering Data 


CRESCENT 


INSULATED WIRE & CABLE CO. 


2S OLDEN & TAYLOR STS., TRENTON, NEW JERSEY 
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relays 


CLASS A: 


The “all-purpose” relay for use where first 
cost is important. Gives long, dependable 
service. Size: 49%” x 23/6” x 17/6". 





CLASS B: 
Made for extremes of long service life and 
dependability — often exceeding 400 mil- 
lion operations! Size: 44%” x 2344” x 1%”. 








CLASS F: 
Low operating power makes this relay espe- 
cially desirable in a.c. circuits where relays 
function without specified operate or release 
time delays. Size: 4%” x 11%" x 1%”. 


CLASS S: 


Made for exacting miniature requirements. 
Used in aircraft where resistance to shock 
and vibration is needed in a small, light, 
reliable relay. (For printed circuit applica- 








tions—see below.) Size: 2%." x 2” x 1%". 





CLASS Z: 
Provides maximum timing in a “small-as- 
possible,” low-cost relay. Compact, light, 
resistant to shock and vibration. Size: 34” 
x 2%" x 11%". 





“PLUG-IN” RELAY FOR PRINTED CIRCUITS, 
Design of coil and spring terminals permits 
direct insertion into printed circuits with 
high-conductance connections, easily sol- 
dered. Bearing design gives up to 120 
million operations without readjustment or 
relubrication. Size: 1%” x 1546”-1%” (de- 
pending uponnumber of contact springs) x1”. 











For more information 


you can — the advantages of 


mounting 


in all these Automatic Electric @Q 









For any application, you can choose an Automatic 
Electric relay—a top-quality relay in every way—with 
the additional advantages of plug mounting: 
Minimized inventory—When you standardize on 
plug-in relays, you can often interchange the same 
basic relay in many models of your equipment. Thus, 
you make substantial savings by reducing your inven- 
tory costs, speeding assembly. 

Fast, simplified inspection and maintenance — Plug- 
in relays permit periodic bench inspections with almost 
no “‘down time” involved. Entire banks of relays can be 
removed for testing, and then replaced, in seconds. 


Simplified replacement— Plug-mounted relays can be 
replaced quickly and easily at otherwise inaccessible 
points in your equipment. Even an unskilled service 
man can replace relays in a matter of seconds without 
tampering with circuit wiring. 

You can select Automatic Electric plug-in relays from 
five basic types and thousands of individual assemblies. 
Send for Relay Circulars 1800 —1804 —They give 
complete specifications, dimensional drawings, and help- 
ful information. Address Automatic Electric Sales Cor- 
poration, 1033 West Van Buren Street, (HAymarket 
1-4300) Chicago 7, Illinois. In Canada: Automatic Elec- 
tric Sales (Canada) Ltd., Toronto. Offices in principal 
cities. 


ebay walt 


ay ELECTRIL 
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6. NO MOVING PARTS. 
No operating or maintenance. . 
costs on blowers; motors, fans, 


rotating beds . . . because 


there are none. 


9. SAFETY FACTORS 
MINIMIZE HUMAN 
ERROR. No equipment can 
be damaged by opening the 
wrong valve. 























HYDRYER ON DUTY, 

drying instrument air at the 
Farmers Union Exchange 
Refinery, Laurel, Montana. 
It dries 400 SCF/M of air 
at 60 psig and 80-95°F. 
saturated. Outlet gas dew 
point is —40°F, 


1O reasons WHY THE 
PRITCHARD HYDRYER IS 
THE ANSWER FOR 
INSTRUMENT AIR DRYING 


2. FULL LINE PRES- 
SURE REACTIVATION. 
Pressuring and de-pressuring 
of adsorbers between cycles 
is eliminated. 


‘4. LONGER ADSORB- 


ENT LIFE. Dusting and 
breakage of particles is re- 
duced because there is no 
movement of adsorbent due 
to pressure changes or high 
velocities, 


7. SIMPLIFIED OPERA- 
TIONS. The process is great- 
ly simplified, requires mini- 
mum of operations. Impor- 
tant, when you have inexperi- 
enced operators. 















COOMNG TOWERS 
AtR COOLEO NERT EXCHANGERS 
GAS & AVR TREATING EQUIPYUENT 


SMOSSTAVS 
PARTNER FOR 
PROGRESS 





| APRESENTATIVES 
WN DRINETARL CITES 
FROM COAST 
70 COAST 















1. NO WASTE. 100% of all 
gas entering the HYDRYER is 
dried without loss. 





3. PURGING ELIMI- 
NATED. The Type A HY- 
DRYER uses the inlet main gas 
stream for reactivation, not 
an external stream of atmos- 
pheric air or other gas. 


5S. REACTIVATION GAS 
iS PREHEATED. This as- 
sures complete heat transfer 
during the heating period for 
uniform reactivation of the 
adsorbent. 


“- 8. REDUCED EQU'IP- 

| MENT AND LINE SIZES. 
-, Equipment and line sizes are 
- small compared to those re- 
quired for reactivation at at- 
mospheric or lower pressures. 









































10. VISUAL OBSERVA- 
TION and check of the mois- 
ture adsorbed from the gas 
stream is possible on each 
. cycle. 


SEND FOR BULLETIN 


You can learn about the many. ways 
HYDRYERS may be used to dry instrument 
air from this Pritchard bulletin, No. 16.0.181. 
Send for your complimentary 
copy today on your company letterhead. 


LP. Pritchard co. 


OF CALIFORNIA 
A DIVYSs ON OF 8% PHTTEMAB OD A CO 


Dept. 448, 4625 Roanoke Parkway, Kansas City 12, Mo. 
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- MERCURIAL- 
| PRECISION 
STANDARD 








Acca N NC ERETN SCN SESSESCES ES ts ieee Renter 





2 














Type FA-187 








Measures Absolute 


or 
Differential Pressure 


Used interchangeably as a Barometer or Differential 
Pressure Manometer. 





Range: 0 to 800 mm of Hg. 
0 to 31.5 in Hg. or in any other desired pres- 
sure unit of equivalent range. 





The magnetic vernier reads to 0.01 mm or 0.005 in. of 
mercury with an accuracy of 1 part in 5000 over the 
full range. 





For additional information, 
write for Publication Number TP-32-A. 



































WALLACE & TIERNAN 


IN- CORPORATE DO 
PRECISION INSTRUMENTS AND ELEC TRICAL MECHANISMS 
2S’ MAIN ST BELWEVEILLE & N 2, 
In Canada: Wallace & Tiernan, Ltd., Toronto 
A-103 
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The ancient priests of Egypt were 
engineers whose great pyramid of 
Cheops was sextant, compass and 
slide rule—all in one. From sighting 
the Pole Star, to squaring the com- 
pass, to the mathematics of pi-—it’s 
all there in the pyramid of Gizeh. 


flying pyramids 


Wonder of the world for ages, Gizeh’s pyramid was a fount of mathematical 
data—a tool to check measures, an aid to celestial navigation. Today’s air- 
craft are “flying pyramids”—collecting and integrating instantaneous meas- 
urements for orientation and control. Kollsman activities cover these 
seven fields: 


AIRCRAFT INSTRUMENTS 
PRECISION CONTROLS 
PRECISION COMPUTERS AND COMPONENTS 
OPTICAL COMPONENTS AND SYSTEMS 
RADIO COMMUNICATIONS AND NAVIGATION EQUIPMENT 
MOTORS AND SYNCHROS 
INSTRUMENTS FOR SIMULATED FLIGHT TRAINERS 


Our manufacturing and research facilities . . . our skills and talents, are 
available to those seeking solutions to instrumentation and control problems. 


ko | | S m q Nn a 


80-22 45th AVE., ELMHURST, N.Y. © GLENDALE, CALIF. « sussipiany oF SZavdard coi propucts co. INC. 


For more information circle 43 on inquiry card. 





Page 1620—Instruments & Automation—Vol, 28 








\ 


Weston 
Model 983 
Oscilloscope 





Model 983 is a high gain, wideband Oscilloscope designed to accurately 
reproduce waveforms comprising a wide band of frequencies. High sen- 
sitivity of 15 millivolts per inch RMS makes this “scope ideal for — 
SETTING RESONANT TRAPS...SIGNAL TRACING IN LOW 
LEVEL STAGES...AS A GENERAL NULL INDICATOR... for 
PHASE CHARACTERISTIC MEASUREMENT IN INDUSTRIAL 
APPLICATIONS...and forSWEEP FREQUENCY VISUAL ANALYSIS. 

The ’scope contains identical vertical and horizontal push-pull amplifiers 
with a choice of AC or DC coupling without affecting either sensitivity 
or band width. Both amplifiers have compensated step attenuators and 
cathode follower input. /t has excellent square wave reproduction with 
overshoot of only 2 to 5%, with a rise time of 0.1 microsecond. The 
*scope response is essentially flat throughout the specified range of 4.5 mc 
and is usable to 6 mc. 

The unit has provisions for internal calibration, internal phased sine 
wave, and Z-axis intensity modulation. Reversal of polarity of both horizon- 
tal and vertical signals is easily accomplished by means of toggle switching. 
Tube replacements are non critical, and etched circuitry facilitates quick 
and rapid maintenance. 

The Model 983 Oscilloscope is now available through local distributors, 
For complete literature write WESTON Electrical Instrument Corporation, 
614 Frelinghuysen Avenue, Newark 5, New Jersey. 


WAVEFORM ANALYSIS 


Response curves accurately displayed. 
Ideal for use with Weston intensity 
marker display. A fast, retrace sweep 
circuit with cathode follower output 
prevents pattern distortion. 


SQUARE WAVE RESPONSE 


Overshoot is only 2 to 5%. Rise Time 
is 0.1 Microsecond, Square wave de- 
picted 250 ke. 


PHASE MEASUREMENTS 


Phase shift between horizontal-verti- 
cal amplifiers, 0-500 kc-0°, to 1 me 


. within 2°; by internal adjustment 


with gain controls at max 0° phase 
shift possible on any specific fre- 
quency to 6 mc. 


RESPONSE CHARACTERISTIC 


Note flatness throughout specified 
range; to 3.6 mc down 1.5 db, at 4.5 
me down 3 db, at 6 me down 6 db. 
" ‘ 


For more information circle 44 on inquiry card. 
7 October 1955—Instruments & Automation—Page 1621 





For Dependability 


in Critieal Cireuits... 


Specify MALLORY Resistors 


O meet the increasingly stringent demands of mod- 

ern instrument circuits, Mallory offers an extensive 
line of top-quality fixed and variable resistors. Used 
for years by leading manufacturers of electronic equip- 
ment, these components can be relied upon for stabil- 
ity, precision and long service life to meet your most 
exacting specifications . . . at economical cost. 


In addition to the standard lines of resistors shown 
here, Mallory supplies a number of types of adjustable 
wire-wound resistors, and high power rheostats. For 


Vitreous Enamel Resistors 


For use as dropping resistors, voltage dividers, 
etc., Mallory vitreous enamel resistors are rated 
for continuous duty at ambient temperature of 
65°C. Long service and excellent stability are the 
results of using highest quality ceramic core, wire 
and enamel coating. Fixed and adjustable in ratings 
from 5 to 200 watts. 


technical information on any of these, and for engi- 
neering assistance in their use in your own circuits, 
write or call Mallory today. 


Power Rheestats 


Especially useful in instrument circuits 
is the Mallory 25-watt rheostat. Exclu- 
sive hinged contact arm permits inspec- 
tion or cleaning of brushes without 
changing contact pressure. Tapered 
windings are produced by a special 
variable pitch winding method that 
eliminates welded joints and hot spots. 
Other ratings up to 500 watts 
are available. 


Variable Carbon Controls 


Only 15’’ in diameter, these carbon 
controls fit readily into crowded 
chassis layouts. A special Mallory 
process produces resistance elements 
with high stability and minimum 
drift under adverse climatic condi- 
tions. Electrical noise is exception- 
ally low. Available in a complete 
range of tapers and resistance val- 
ues, in both single and dual types. 


Wire-Wound Controls 


Famous for long service and superior 
performance, Mallory wire-wound 
controls cover the range from 2 to 7 
watts, inresistances from 14 to 150,000 
ohms. Single, dual and triple sections 
and “TT”, “H” and “‘L” pad attenu- 
ators are available, with linear or 
special tapers. 


Parts distributors in all major cities stock Mallory 


Expect more ... Get more from 
standard components for your convenience. 





ORY & CO. Inc. 


Pe 


Serving Industry with These Products: 
Electromechanical—Resistors * Switches « Television Tuners * Vibrators 
Electrochemical — Capacitors « Rectifiers * Mercury Batteries 
Metallurgical— Contacts * Special Metals and Ceramics * Welding Materials 

Pp. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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CONTROL INSTRUMENTS 

















ELECTROMECHANICAL (TYPE EM) 


For large industrial loads and for applications requiring 
zero wave form distortion or high efficiency. 








MOTORS LIGHTING 


ys p+ oe g 4 Bie ; AUTOMATIC VOLTAGE REGULATORS 
i... TYPE . ie 


When you use heat, light, sound, power or electronic gear, 
you need to control voltage to closer limits than it is 
available commercially. 


In thousands of installations the STABILINE Auto- 
matic Voltage Regulator type EM has proved itself a 
rugged ‘“‘work horse” and an accurate means of maintain- 
ing root mean square voltage the rating for which all 
electrical equipment is designed. Its zero wave form dis- 
tortion makes it a ‘“‘must’’ for many types of electronic 
equipment. Its efficiency is comparable to fixed -ratio 
transformers. 


STABILINES type EM are available in 115, 230 and 
460 ratings for single and three phase duty in capacities 
up to 100 KVA with correction speeds from .075 to .32 
seconds per volt. Send for bulletin for full details. 


See Superior Electric's Mobile Display when it is in your area. 
THE SUPERIOR ELECTRIC COMPANY 


or A Rema ayy copentermanty 2 
ease send my copy of the ulletin. 
ELECTRIC 


COMPANY 


SALES OFFICES: The Superior Electric Company 
1436 N. Serrano Avenue | P. O. Box 48, 721 So. Boulevard 
Hollywood 27, California Oak Park, Hlinois 
P.O. Box 946, 1246 Junipero Ave. | P.O. Box 132, 250 So. Court St. 
Redwood City, Cal. | Medina, Ohio 
453-A Eglinton Ave., West, Rm. 202 | 4515 Prentice St., Rm. 201 
Toronto 12, Ontario, Canada Dallas 6, Texas 
REPRESENTATIVES 
Bury! R. Hill Company | Fred H. Haight Company 
19481 James Couzens H'w'y. | 3212 Eastlake 
Detroit 35, Mich. | Seattle 2, Washington 
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Magnetic counters . . . Miniature 
3 and 4 digit. For DC voltages from 
6 to 110 


Programming devices .. . Automatic 
electronic and electro-mechanical 
Rocket fire intervalometers 


Cameras ... Radar recording, 
Aerial Reconnaissance and Special 
Purpose 


Photogrammetric . . . Instruments, 
Optical Devices, Stereo Viewers, 
Height Finders 


IN MILLISECOND TIMING. 


ABRAMS 


INTERVALOMETERS 


SELECTIVE REPETITIVE TIME INTERVALS 


@ IN STEPS OF 50 - 100 - 200 - 500 - 1000 MILLISECONDS 
e@ IN RANGES OF .5 TO 12—1 TO 24 —.5 TO 60 — 1 TO 120 SECONDS 


@ REPEATED ACCURACY OF 1% MAXIMUM ERROR 


INSTRUMENT CORP. 


LANSING, MICHIGAN, U.S.A. 
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IN FLOW METERING 






































THE HAYS ELECTRONIC FLOW METER 


Here is a new Flow Meter—that is really new! 
These features of the Hays Electronic Flow Meter 


E speak for themselves. 
Mercuryless—costly mercury maintenance headaches 
eliminated—no mercury to lose. 
Rupture-proof Bellows—provide positive 
co 


protection against over-range. 


Continuous integration—motor-driven continuous 
mechanical integrator is extremely accurate 
MICHIGAN CITY 8, INDIANA even on rapid load changes. 


dotnet nce: Oygestauoene Costas Electronic operation—requires only 4 seconds 

Boiler Panels * Gos Analyzers + Combustion Test Set for full scale pen travel with accuracy 

Tevdvtahdinn “ieee Nake ae of 144% of full scale differential. 

WN Other features include null-balance transmission, 

powerful motor, easy readability, accuracy 

unaffected by normal temperature changes. 

Explosion proof transmitters and wide range 

meters also available. 


For complete information, write for 
Bulletin 54-1074-222. 


RATION 
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NO FILED NOTCHES NO PAINT DAUBS “NO STRING TYING 


Here’s manual control of flow, temperature and pressure 
that’s really precise. Hancock “Flocontrol” Valves, with mi- 
crometer dial and pointer mounted on the bonnet, permit 


sPeN Leela 4 settings to within 1/100th turn of the handwheel! Equally 
important, any setting can be duplicated easily, perfectly — 
any time. 
“FLOCONTROL” VALVES 
Hancock “Flocontrol” “3 in 1” design gives you the advan- 


GIVE YOU tages of a variable orifice, plus a shut-off, plus an index... 
all in “one package.” Bronze and steel types are available. 


PIN POINT N Both have a scientifically designed V-Port valve disc that 
C0 TROL compels proportional flow throughout the entire lift of the 
valve stem. The shut-off seating surface is entirely removed 
and separate from the controlling V-Ports. Super-finished 
“500 Brinell” stainless steel seats and discs minimize the 
effects of wire-drawing and steam cutting. 


For fine throttling control and proportional flow... for great- 
est efficiency, lowest operating costs —install strong, de- 
pendable Hancock “Flocontrol” Valves in your lines. 


YOUR LOCAL INDUSTRIAL SUPPLY DISTRIBUTOR is as close as your nearest 
telephone. His 24-hour emergency service and large stocks of the 
finest supply items simplify your purchasing and save money for you. 


When Hancocks go in, valve costs go down 


HANCOCK BRONZE 

“FLOCONTROL” 

VALVES. Types: Globe 7 * 

and Angle. Sizes: 1%” 3 i 

through 2”. Screwed HANCOCK 6002 

ends. Availabie in 1505 STEEL “FLOCON- 

and 3002 Series. 4 TROL” WELDVALVES. 

‘ P Types: Globe and Angle 

Outside Screw and 
Yoke. Sizes: %4” 
through 4”. Screwed, 
Socket Welding and 
Flanged Ends. Avail- 
able with 150%, 3002 
and 600% Series 
Flanges 


a 
VALVE SEAT AND V-PORT DISC fully closed. As the valve is opened proportional flow is grad- 
ually increased. The Hancock ‘‘Flocontrol’’ Valve has straight-line flow. its regulation does not 
depend on the short-wearing, fine threads common to a needle valve 


In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 


[ MAxweLt A product of MANNING, MAXWELL & MOORE, INC. Watertown 72, Massachusetts 


MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘ASHCROFT’ GAUGES, ‘CONSOLIDATED’ SAFETY AND RELIEF 
net VALVES, ‘AMERICAN-MICROSEN’ INDUSTRIAL ELECTRONIC INSTRUMENTS, Stratford, Conn. ‘CONSOLIDATED’ SAFETY 
i RELIEF VALVES, Tulsa, Okla. AIRCRAFT CONTROL PRODUCTS, Danbury, Conn. and Inglewood, Calif. “SHAW-BOX” AND 
<j ‘LOAD LIFTER’ CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES, Muskegon, Mich. 
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We're frankly throwing out our chests. 

In the 411 Oscilloscope we’ve come up 
with a Jack-of-all-trades that’s master of 
every one! That’s why we call it the “Easy- 
Six”. This high-accuracy scope is so easy 
to operate, yet it features six X-axis plug-in 
units and all the bandwidth and sensitivity 
needed for advanced electronic research. 

We're pleased as Punch to have engi- 
neered such a terrific scope, and we know 
you'll be just as pleased to use it. Here are 
some of the ingenious features of the “Easy- 
Six” that have put satisfied smiles on our 
customers’ faces. 


@ TRIGGER — Only two controls needed — trigger 
selector and trigger amplitude. 

@ DELAY—One switchonly. Simply turn sweep selec- 
tor switch to delay. No additional cables necessary. 
@ SWEEP SPEEDS — No more than two controls 
needed to vary Sweep Speed. Direct-reading, in- 
crementally variable Sweep Ranges, whose accu- 
racy is maintained uniformly, avoid ambiguity and 
interpolations. 

® DELAY SYSTEM — Delay control is calibrated 
directly in microseconds of delay. Same trigger for 
the delay as for the undelayed sweep. 

@ VOLTAGE CALIBRATOR — May be operated 
simply by turning the signal calibrator switch. 


For specifications and more details about 
the “‘Easy-Six”’, write for our informative, 
free bulletin and the name of the LFE 
Engineering Representative nearest you. 











£ LABORATO OR ELECTRONICS, INC. 
® 5 Pitts Street, Boston I4, Mass. 


For more information circle 50 on inquiry card. 


October 1955—Instruments & Automation—Page 1627 











DISCHARGE 
PORT 











You can dispense with oil filters and dust filters when 
you install ©Nash® Clean Air Compressors. You can save 
the cost of maintaining these devices. You can greatly 
reduce instrument maintenance costs. For the Nash em- 
ploys no internal lubrication, therefore no troublesome 
oil is in the delivered air. Moreover, air from a Nash 
is thoroughly washed and cooled as it passes thru the 
pump. Dust in the plant atmosphere, even fly ash, is im- 
mediately removed. 

®Nash® Clean Air Compressors are simple, with only 
one moving element. No valves, gears, pistons, sliding 
vanes, or other enemies of long life and constant perform- 
ance complicate a Nash. No aftercoolers are needed. You 
will find it profitable to investigate these pumps, now. 


NAS 
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ent Air Compressors 
"deliver only clean air, free from 


oil or dust, and without filters 








DISCHARGE 
PORT 


















SSUUTUAUNVUTUUEUU TOGA 
No oil filters. 
No dust filters. 
No internal lubrication to 
contaminate air handled. 
No internal wearing parts. 


No valves, pistons, or vanes. 
Non-pulsating pressure. 


Original performance constant 
over a Jong pump life. 


Low maintenance cost. 
S iHN0VNN4N00V0N0V001U044000000000000004000000000000000000¥000000020050000000E0 NOUNS 


SUUVUVANVONNOUOUDOOUNTAEONOUOOATTAHOOOEOOOOUAUAAHSOREOEUUUEEHOOOOOREERGTERUUAA AAG 


THNANOUUNNALOOOOUHUANOOOOUUAUEOEUUAOOEOUUUNAOAOOANEPOOOOUAOAOEOUAAASOOAOUOUGAAO USANA 


ENGINEERING COMPANY 
370 WILSON, SO. NORWALK, CONN. 










NEW! a flow meter 


FOXBORO 


with no flow 


restrictions! 














SIMPLE, TROUBLEFREE, OPERATION 


The Foxboro Magnetic Flow Meter operates 
on the same principle as a power generator. 
A magnetic field (A) is maintained through 
a standard pipe section (B) of stainless steel 
or other non-magnetic material. This pipe 
section is lined with Kel-F® or other insulat- 
ing material. Liquid passing through pipe 
acts as moving conductor, generating an 
electric voltage which varies in proportion 
to liquid’s average velocity. Flush electrodes 
(C) in pipe wall “pick up” this voltage which 
is recorded in desired flow units by Dynalog 
Electronic Recorder or Controller. 


THE FOXBORO COMPANY, 


0) 510) i 


REG US. PAT. OFF 


FACTORIES iN THE 


®@ Adds no pressure drop — 
nothing inside pipe to interfere 
with fluid flow. 

® Measures fluid velocity directly. 

@ Overall accuracy better than 
1% of range over entire scale. 

®@ Uniform flow scale. 

@ Full accuracy sustained even on 
liquids other meters can’t handle: 
viscous, corrosive, or pulpy — 
even sand-water slurries. 

© Easy range change — either by 
Multi-Point Switch or range coil 
replacement, as preferred. 

@ 2” to 8” sizes standard — larger 
sizes as required. 





FOXBORO 
MAGNETIC 
FLOW METER 


This premium-performance meter measures magnetically the flow 
rate of virtually any liquid except hydrocarbons. It completely ignores 
such common metering headaches as turbulence, suspended solids, 
and variations in conductivity, density, and viscosity. It even 
measures reversing flows. 

Installation is simple. The magnetic spool piece connects into the 
line like any equivalent length of pipe—no seals, purges, meter 
runs, or straightening vanes required. Connects by 2-conductor cable 
to remote Dynalog Electronic Flow Recorder. 

Maintenance is practically eliminated. There are no pressure taps 
to become plugged or frozen, no working parts to foul. 

Foxboro Magnetic Flow Meters are already in use on such widely 
different liquids as beer, sand-and-water, rosin size, rock-and-acid 
slurry, viscose, and highly corrosive liquid detergent. Find out how 
this precise, troublefree flow meter can help your processing. Write 
for complete details. 


4610 NEPONSET AVENUE, FOXBORO, MASS., U.S.A. 


Foremost in 
FLOW METERING 


UNITED STATE S, CANADA, AND ENGLAND 
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INSTRUMENTS 


ELECTRONICS 
















Manufacture i iments, automation and. electronic devices 
can display /in 30 cities—at a@-cost of less than $200 per city! 


j 
Now, for the first time, the instrument in- The Show will move by a specially designed 
dustry will have\a means for reaching indi- van; thorough and-complete show manage- 
viduals never béfore contacted at the na- ment throughout its travel will be furnished 
tional, stationary trade shows. by Richard Rimbach Associates. 


} 


Physical requirements will limit participation to 45 exhibit 
booths. Your prompt reply~will guarantee inclusion in 
The 1956 Instrumenfs/ and Electronics Traveling Show. 


OVER 30 CITIES COAST TO COAST WILL BE ON THE ITINERARY 


Write to Richard Rimbach Associates, 845 Ridge Ave., Pittsburgh 12, Pa., or 
telephone FAirfax 1-9831 
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Clear, Continuous Records without 
Poisoning ...on the New Bailey Recorder 


% Faithful chart records of measured variables are the key to a meaningful, depend- 
able analysis of operating trends and conditions. Money spent for more accurate 
metering, for faster response, is money down the drain—unless it’s matched with 
chart records that are equally accurate. 

That’s why these features of the new Bailey Recorder are important to you: 

1. Bailey’s exclusive sealed capillary-action inking system maintains continuous flow 
to the pen tip, and traces sharp, opaque, quick-drying records. “Poisoning” of inter- 
secting records is practically eliminated; no blots or smears during operation or 
chart changing. 

2. Pens are mounted on concentric centers, trace on parallel time arcs only 42/1000” 
apart. This simplifies analysis of two or more records. 

3. Interchangeable plug-in receiver units permit practically limitless record-grouping 
combinations. 


Write for Product Specification E12-5 and actual chart sample. 


ONLY BAILEY OFFERS ALL THESE a 
ADVANTAGES IN A SINGLE RECORDER ie 


Pre-calibrated plug-in receiver units 





Up to four pneumatic or electronic receivers 
—or two receivers and two integrators 


Any four variables on one chart—easily 


read and interpreted 1041 IVANHOE ROAD } 


A full year's ink supply at one loading 
Faster shipment—from stock 
Minimum inventory of parts 


Minimum instrument investment for process 
cycle expansion or alteration 


Controls for 
TEMPERATURE 
PRESSURE 

GAS ANALYSIS 
FLOW - LEVEL 
RATIO - DENSITY 
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MIDWESTERN’S proven Servovalves 


can solve your problems 
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d For servovalves—components, or complete 
pro ucts systems for control or automation in ANY 
OSCILLOGRAPHS industry . . . Midwestern production 
(LABORATORY AND FLIGHT TEST) facilities can help you solve your problems. 


MAGNETIC STRUCTURES 
GALVANOMETERS Write for Assistance with your Automation 


or Control problems 
AMPLIFIERS 


HYDRAULIC SERVOVALVES 
TORQUE MOTORS 
SERVOAMPLIFIERS 

DATA REPEATERS 
WATERPROOF CONNECTORS 
GEOPHYSICAL EQUIPMENT 


MIDWESTERN INSTRUMENTS— 


MIDWESTERN INSTRUMENTS 


41st and Sheridan Road Tulsa, Oklahoma 
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PRESSURE’S 


STEADILY, 
CRITICALLY, 





AUTOMATICALLY, with LESL ‘ It 


PRESSURE REDUCING 
VALVES 


No need for costly, complicated two-stage reducing 
stations when you handle high pressure drops with 
Leslie Pressure Reducing Valves... ideal for 
steam heating installations or for process reductions. 


Leslie design, materials and workmanship have 
proved successful for more than 55 years in all 
kinds of industrial heating applications. The single- 
seated, internal pilot, piston operated construction of 
Leslie regulators can handle pressure drops up to 1500 psi 
and higher and are being used successfully in 
pressure generating stations all over the U. S. 


Send for the bulletin described below today. 


@ For Steam, Air, Gas 


99% Accuracy of Regulation 


Instant Reaction to Flow Change 


Positive Dead-End Shut-Off 


” 

s 

@ Stellited Seating Surface 
- 

+ 


Interchangeable Parts 





TYPICAL PRESSURE RANGES 





BODY MATERIAL 


SIZES 


INLET 
STEAM PRESSURES 


REDUCED 
PRESSURE RANGE 





Cast Iron 


5g”. 6” 


25-250 


2-35 





Cast Iron 


3g”. 6” 


25-250 


10-235 





Cast Bronze 


3g”. 4” 


25-300 


2-35 





Cast Bronze 


36”. 4” 


25-300 


10-285 





Cast Bronze 


5”-6” 


40-300 


5-35 





Cast Bronze 


5”- 6” 


40-300 


20-275 





Cast Carbon 


5g”. 3” 


300-750 


100-600 








Steel & Cast 
Alloy Steels 











1°.3” 





300-1500 





BULLETIN 5302 





100-600 





Provides latest engineering data 
on all classes of Leslie Pressure 
Reducing Valves—assists you in plan- 
ning and specifying for optimum 
performance. Yours on request. 





LESLIE CO., 299 Grant Avenue, Lyndhurst New Jersey 
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This electronic Speed- 
omax instrument, cali 
brated in % ethane 
plus methane in ethyl- 
ene, is panel-mounted 
in the Port Arthur con- 
trol room to serve as 
recording teammate to 
the L&N Analyzer. 


Infrared analysis helps Gulf to pipe “on spec” ethylene 
directly to consumers, without tankage or sampling 





There’s no costly storage—no laborious sampling or 
blending before shipment of the high-purity ethylene 
produced at Gulf Oil’s Port Arthur Refinery. Oper- 
ators are certain that the plant stream is always 
“on spec’’, as it runs from production directly to 
pipelines serving the ethylene-hungry industries of 
the Houston—Sabine River—Port Neches area. 

One reason for such confidence in product quality 
is the L&N Infrared Analyzer that Gulf has installed 
to constantly monitor impurities in the ethylene 
stream. Should the sensitive Analyzer detect a pre- 
determined percentage of impurity, operators can 
promptly divert “‘off spec” stream before ‘“‘on spec”’ 
product in the lines can be contaminated. 

Even though subjected constantly to the vibrations 
of a pipeline mounting, and electrical pick-up from 
pumps and compressors, the Analyzer checks consist- 
ently with daily spectrometer analyses—a tribute 
to the L&N instrument’s all ’round dependability. 


The Analyzer’s prominent role at Port Arthur is 
duplicated in many other successful applications of 
this versatile instrument. It’s measuring CO and 
CO, in the steel industry—SO, in H.SO, stack gas 
methane build-up in ammonia production—-isobutane 
loss in petroleum. It may well be the yardstick you 
need in your own gas measurements. 

Our Applications Lab is staffed with specialists 
glad to discuss your use of infrared. Outline your 
requirements, without obligation, in the Infrared 
Analysis Data Sheet we’ll mail on request. Or, just 
write for our Demonstrator, ‘‘How the L&N Infrared 
Gas Analyzer Works.” The address is Leeds & 
Northrup Co., 4955 Stenton Ave., Phila. 44, ra. 


NORTHRUP 


automatic controls « furnaces 


instruments 


ais 
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Editorial... 





INSTRUMENTS 


and 


AUTOMATION 





Automation Exposition Developments 


a conferences and clinics are now coordinated 
with the forthcoming Second International Automation 
Exposition, to be held on the Chicago Navy Pier Nov. 
14-17. These affairs show the wide appeal of the term 
“automation,” and emphasize the broad character of 
this exposition. 


. Office Automation Conference for Senior Officers 


An Office Automation Conference for Senior Officers 
will be held at the Shoreland Hotel, Nov. 14-15, 1955. 
Sponsored by the University College, University of 
Chicago, the program includes sessions on: 


What is Automation? 
How Electronic Computers Work 
Automation and the Processing of Business Data 
Automation and Research 
What is Automation’s Effect on the Organization of 
Business ? 
What is Automation’s Effect on Top Management? 
What Influence will Automation Have on the Devel- 
opment of Public Relation Practices? 
Evaluating Automation’s Place in Your Business 
Organization for Conversion to Automation 
Automation—Now or Later? 
Industry Sessions on: 
(Group 1) Utilities 
(Group II) Insurance 
(Group III) Manufacturing 
(Group IV) Merchandising 
(Group V) Transportation 
Importance of Data Processing to the Senior Officer 
This program will undoubtedly appeal to top execu- 
tives (Senior Officers) throughout the nation. Regis- 
tration fee is $150. Coordinator of the Conference is 
Gordon L. Mattson, Coordinator of Senior Officer Con- 
ference on Office Automation, University College, Uni- 
versity of Chicago, 19 S. LaSalle St., Chicago 3, III. 
Registrants to this Conference will be interested in the 
Computer Clinic equipments with office-automation im- 
plications. 


IMPORTANT CORRECTION 


Editor, I & A: 


I find in the August issue of Instruments and Automa- 


2. Midwestern Simulation Council 


The Midwestern Simulation Council has scheduled 
their next meeting for Nov. 14, at the St. Clair Hotel, 
two blocks from the Automation Exposition. This 
group of men will be interested in the analog computer 
sessions of the Computer Clinic of the Automation Ex- 
position. They have selected the subject “Patch Board 
Systems for Analog Computers” as their topic, and 
will have representatives of five computer manufac- 
turers describe their patch board systems indicating 
the philosophy behind the design. One nonpartisan 
who has used four different types of patching systems 
will discuss his views on the subject. Meeting is at 1:00 
PM, St. Clair Hotel, Chicago, Monday Nov. 14. (We 
expect a little fireworks on the subject of patchboards 
at this meeting. ) 


3. Computer Clinic 


The Second Computer Clinic will be held Nov. 15, 
16, and 17—the last three days of the Automation Ex- 
position. Registrants can select six of the following 
nine sessions: 
1. Special-purpose Computers—Conducted by The 
Austin Company 

. General-purpose Digital Computers—Bendix 
Computer Div., Bendix Aviation Corp. 

. General-purpose Analog Computers—Berkeley 
Div., Beckman Instruments 

. TapeDRUM Data Processing, A New Concept of 
Automatic Data Handling—Clevite-Brush Devel- 
opment Co. 
5. General-purpose Analog Computers—Electronic 
Associates, Inc. 

. General-purpose Analog Computers—Goodyear 
Aircraft Co, 

. Electronic Data Processing Machines—Interna- 
tional Business Machines 

8. General-purpose Digital Computers—Librascope, 

Inc. 

9. Data Handling Systems—Teleregister Corp. 

Advance registration to this important Computer 
Clinic is available (see card on page 1783). 


. Conveyor Clinic 


Emphasizing the materials-handling (as well as the 


data-handling) aspect of automation will be the Con- 
veyor Clinic, also to be held at the Automation Exposi- 
tion in Chicago. Armand T. Gaudreau, Management 
Consultant, Westport, Connecticut will direct the Con- 
veyor Automation Clinic Sessions. 

“Doc” Gaudreau has conducted courses for engi- 


tion that an error has occurred in the printing of my 
letter of July 26. With reference to the last line of that 
letter, the temperature of the triple point of water is 
+0.0100° C, not —0.0100 as printed. 


J. F. Swindells, 
Chief, Temperature Measurement Section, 
National Bureau of Standards 
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neering executives and management personnel, includ- 
ing the Conveyor Institute arranged by the University 
of Illinois in 1953, in cooperation with The Conveyor 
Equipment Manufacturers Association. 

Each lecture of the Clinic will be focused on a dif- 
ferent, functional phase of the application of conveyors 
in supplying the prime mechanism to automation: 


1. Work positioning at the machines, 
2. Inter-machine transfers of materials. 


Inter-flow handling of materials. 


5 
4. Inter-building transportation of materials. 


5. Automatic handling from assembly to storage. 


6. Integrating Material flows through production. 


The following conveyor manufacturer exhibitors are 
participating in the conveyor clinic: 


Chainveyor Corporation 
Mechanical Handling Systems, Inc. 
Jervis B. Webb Company 


Weighing Components, Inc. 


These four activities (coordinated with the Automa- 
tion Exposition) plus the Diamond Jubilee Meeting 
of the ASME, Chicago, Nov. 13 to 18, will make Chi- 
cago the Automation Center of the world on the dates 
Nov. 14, 15, 16, and 17. 

Needless to say, hotel reservations should be made 
in advance. A listing of exhibitors and exhibited prod- 
ucts appears on pages 1641-1649. 


Comments on ISA Coleen & Ean | 


NTENSE interest in automatic contro] and instrumen- 
tation (plus Herculean efforts by the California section 
of the ISA) overcame the heat and smog to make the 
Tenth National ISA Conference & Exhibit, Sept. 12-16, 
Los Angeles, an outstanding success. 

The trends revealed were those first brought out at the 
Cleveland and Philadelphia exhibitions—particularly dig- 
ital representation of data plus integrated data-handling 


Richard Rimbach receives award from Warren Brand, ISA president. 


systems, including computer functions where necessary. 
This aspect of instrumentation is electronic in nature. 

In the field of process control, competition between 
electronic and pneumatic techniques continues apace. In 
last year’s show report your editor singled out the then 
experimental electro-hydraulic valve operator of Manning, 
Maxwell & Moore as a product with important implica- 
tions for the future. Our prophesy is repeated; the Cana- 
dian Petrofina Refinery is now on stream using this valve 
eperator that obviates need for any air supply; the re- 
sults will be watched carefully. The LA Show was charac- 
terized by intense interest in valve operators of all types— 
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Bill Wildhack congratulates Mal Behar upon receiving award. 


pneumatic, electropneumatic, and electrohydraulic. 

Vying for title of “chief attraction” of the LA Show 
were numerous models (blonde and brunette, as well as 
analog and digital). The reactor simulator of Leeds & 
Northrup was particularly popular, a reflection of the high 
appeal of nuclear developments. 

Also of particular importance should be mentioned the 
ultrasonic flowmeter of Fischer & Porter, introduced at 
the Show as “the world’s first successful industrial ultra- 
sonic flowmeter.” The unique features of this industrial 
flowmeter include (1) no restriction in flow line, (2) no 
pressure loss, and (3) independence of the electrical con- 
ductivity of the medium. See page 1656 for details. 

Another development that is symptomatic of a trend 
was the introduction of the “Dynagraphic” miniature 
electronic process controllers by the Bristol Company— 


Continued on page 1638 


Dr. A. O. Beckman presents Dr. Lee DeForest with special ''Achieve- 
ment Award." 





Honors and Awards Committee Nominates 
Richard Rimbach and Manoel F. Behar 
For Honorary ISA Memberships 


Richard Rimbach, publisher of IJn- 
struments and Automation has been 
nominated by the Houston Section of 
ISA for Honorary membership in the 
Instrument Society of America. Also, 
Manoel F. Behar, Editor Emeritus of 
Instruments and Automation has been 
nominated by the Washington Section 
of ISA for Honorary membership in 
the Instrument Society of America. 


Both nominations have been ap- 
proved by the Honors and Awards 
Committee consisting of William A. 
Wildhack, Porter S. Hart, and Ar- 
nold O. Beckman. Both nominations 
are also unanimously approved by the 
Executive Board. Formal approval 
action will be taken by Council. 

Presentation will be made on Wed- 
nesday, September 14th, at the ISA 
Annual Banquet. 


The citation for Mr. Rimbach reads 
as follows: 

For his distinguished activities during more than 
25 years in forwarding the art and science of in- 
strumentation, particularly for his leadership in 
founding the Instrument Society of America, for 
his development of the ISA Instrument Exposition, 
for his services as the first Executive Secretary of 
ISA, and for his contributions to progress in in- 
strumentation as publisher of the Instruments and 
Automation magazine. 


The nominators’ statement for Mr. 
Rimbach reads as follows: 


“Richard Rimbach was born in New 
York City on December 24, 1895. He 
received his education at the Massa- 
chusetts Institute of Technology and 
at Harvard University. By training 
and experience he is a metallurgist. 
In 1928 he founded Instruments maga- 
zine, and continues to publish it as 
Instruments and Automation. He is 
president of the Instruments Publish- 
ing Company which publishes Instru- 
ment Manufacturing and books on in- 
strumentation. 


“Mr. Rimbach was one of the leaders 
in the founding of the Instrument 


Reprinted from 
the ISA JOURNAL, 
Vol. 2, No. 9, 
September 1955 


Society of America in 1945-1946; 
served as its Executive Secretary 
through 1951; managed its instrument 
exhibits through 1954; and contribu- 
ted office space and services to the 
Society during its early years. 


“He has given generously in time 
and space in his publications to proj- 
ects for the general good. As an exam- 
ple, he was a leader in establishing the 
Gibson Island (now Gordon Research) 
Conference on Instrumentation. 


“For his outstanding service to the 
Society and to instrumentation in gen- 
eral, the Houston Section nominates 
Mr. Rimbach for Honorary member- 
ship in ISA.” 


“The citation for Major Behar reads 
as follows: 

For his distinguished role in all activities fos- 
tering the art and science of instrumentation 
during the past 30 years, particularly for his 
contribution to the terminology and to the basic 
literature of instrumentation, for his vigorous 
pioneering efforts as editor of Instruments and 
Automation to develop a professional status for 
instrumentation and to found the Instrument 
Society of America 

The nominators’ statement for 


Major Behar reads as follows: 


“Major Behar was born in France 
on February 7, 1889. He received his 
education in France, Switzerland and 
England and in this country at the 
Pratt Institute and Columbia Univer- 
sity. After a tour of duty as an officer 
in Infantry and Ordnance during 
W WI and employment by several 
industrial concerns, he became, in 
1929, the editor of the magazine start- 
ed by Richard Rimbach. He held this 
position until 1955 and is now editor- 
emeritus. 


“The Major, as he is called by his 
friends, has filled a unique position in 
the instrument field due to his talent 
for exposition and his unselfish 


“Dick” Rimbach 


espousal of all projects and causes 
which would forward the art and sci- 
ence of instrumentation, sometimes 
with a fervor and intensity which sur- 
prised the sponsors. He helped great- 
ly with his writing using “Instru- 
ments” as his forum, in establishing 
the Gibson Island Instrumentation 
Conference, now the well-established 
Gordon Research Conference on In- 
strumentation. His advocacy of the 
formation of an instrument society 
was very helpful in bringing about 
the organization of our Society and 
contributed materially to its quick, 
necessary growth. 

“Major Behar has been working on 
handbooks on instrumentation for 30 
years, which are distinguished by an 
effort to clear instrument terminology 
and concepts from ambiguity, in effect 
to clarify the fundamentals. His ef- 
forts in this difficult field have met 
with some success. One of his hand- 
books was published in book form in 
1932, a number of others were se- 
rialized in Instruments. Under his 
editorship two handbooks vn instru- 
mentation were published in 1951 and 
1954, of which one-half was written by 
him. Their quality reflects his growth 
and that of instrumentation to techni- 
cal maturity. 

“Through the years he edited as a 
cherished task the New Instruments 
column of Instruments & Automation. 
To this task he brought the ideal of 
adequate technical information in each 
item, a goal often frustratingly un- 
realized in spite of all efforts. 


“For his accomplishments and prin- 
cipally for his high ideals for instru- 
mentation, the members of the Wash- 
ington Section have nominated Major 
Behar, the first major prophet of in- 
strumentation, as an Honorary Mem- 
ber of ISA.” 
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thereby adding electronic controllers to the existing pneu- 
matic controllers of this company that specializes in proc- 
ess instrumentation. 

A highlight of the Conference was the awarding of 
Honorary Memberships in the ISA to Major M. F. (Mal) 
Behar and Mr. R. (Dick) Rimbach, both of the Instru- 
ments Publishing Company. These honors were well-de- 
served recognition of the work of two pioneers in the field 
of instrumentation, two men who have devoted most of 
their lives in dedicated service to instrumentation in gen- 
eral—and to the ISA in particular. 

The ISA also conferred a “Special Achievement 
Award” to Dr. Lee DeForest, whose audion tube invention 
in 1907 made possible not only radio and TV, but the 
electronic instruments displayed in such large number at 
the Show. 

We bring you some other comments on the ISA Show, 


by Editor McLeod, below. 





Editor McLeod Comments on ISA Show: 


The ISA Conference and Exhibit could not have opened 
under more unfortunate circumstances—heat and smog 
combined to make those attending miserable. My eyes 
watered so much that | could not appreciate what I saw 
(even the Daystrom models), and this got my nose to run- 
ning as though I had hay fever. So the honking in the 
technical sessions on the part of almost everyone was 
quite disconcerting. 

After a slow start the attendance picked up daily until 
a final count showed that 15,402 people were registered, 
a large proportion of them on Thursday evening. There 
were 327 exhibitors occupying 526 booths, and the dol- 
lar value of the exhibits was in the millions. I don’t know 
how to estimate it, but some of the exhibits, e.g. those of 
Swartwout (showing a large graphic panel by Panellit) 
and the Beckman group, displayed about $80,000 worth 
of equipment. 


WD 


on 


Technically, the most interesting event of the confer- 
ence to me was the Data-Handling Work Shop. I attended 
the Work Shop for two reasons: (1) The idea of having 
a group of “bull sessions” which one could wander into 


and out of as his interests dictated was to me a new one 
which I] thought might resolve some of my complaints 
about convention technical sessions. | wanted to see how 
it worked. (2) I was also particularly interested in the 
analog-to-digital converter bull session because I thought 
that represented the area in which analog and digital tech- 
niques must cooperate if the advantages of both are to be 
made the most of. 

The Work Shop did not disappoint me. The general 
idea seemed to work well, except that it constitutes an un- 
stable situation. People would, quite naturally, drift away 
from less interesting sessions and make them still less 
interesting, and vice versa. Some of the discussions in 
the analog-to-digital converter session proved rewarding, 
particularly when I asked why anyone would wish to con- 
vert from analog to digital information anyway. There 
were some good answers, as follow: 


(1) Because it is sometimes desirable to handle proc- 
essing of information by digital techniques. For instance, 
in some aircraft applications where multiplexing (a nat- 
ural with digitals) allows the handling of many computa- 
tions by one small computer; or because the math in- 
volved can be better handled by digital equipment, as for 
instance when small differences of large numbers are in- 
volved. 

(2) When it is desired to transmit information over 
a noisy channel. Bonney of Electronic Engineering Com- 
pany of California reminded us of this respect that though 
digitalizing is a technique for obtaining noise-free trans- 
mission, on the other hand if there is noise present upon 
digitalizing it is not possible to subsequently separate it. 

(3) 


(4) If only digital equipment is available for process- 


If it is desired to store information. 


ing the information. 
I also attended other technical sessions. Speeches that 


Ko a 


Ho 1% well 





I heard on process control, notably talks Nos. 55-6-2 and 
55-6-3 and 55-13-1 through 5, used a lot of math to find 
out what any control man could have told them to begin 
with. We are now in that stage of development of process 
control where the science is struggling to catch up with 
the art. When it does, then we shall see real progress. 
It is to aid this art-to-science transition that we dedicate 
our computer-in-plant project. 

A paper which I considered of special interest was that 
by Chal Jones (55-25-3); to say more about that would 
sound too much like a plug. 

As to the exhibits, the one which I found most interest- 
ing (as would most others interested primarily in simula- 
tion) was the Leeds & Northrup nuclear reactor simula- 
tor. This whole display operated around an analog of an 
actual nuclear reactor. The general public liked it too 
their demonstrations every half hour blocked the aisle 
with more people than could possibly have been interested 
in simulation, the Simulation Councils and the Newsletter 
notwithstanding! 

Another exhibit which I don’t know how to classify 
but which I thought I would never see—a Heath Kit Com- 
puter. Seems our long-time friend and charter member of 
the first Simulation Council, Chalmer Jones, an alumnus 
of Berkeley Scientific Division of Beckman Instruments, 
got himself a job as Assistant to the President of Heath 
Company and did the functional design of the computer. 
For my money it is a doggoned good design too, offering 
many advantages to the operator not found in more ex- 
pensive equipment. It is expected to sell for about $750 
for a 15-amplifier, 30-pot kit, and should fulfill a real 
need with educational institutions where budgets are low 
and the assembly can be made part of the education. 

Neither do I know how to classify Bob Lowry’s (Pio- 
neer Division of Bendix, Davenport, Iowa, and the moti- 
vating influence behind the formation of the Midwestern 
and Eastern Simulation Councils) exhibit of ultrasonic 


cleaning devices in which he claims you can dunk com- 
plete amplifiers and other delicate electro-mechanical de- 
vices in a detergent solution, and then bring them out not 
only unharmed but sparkling clean with the attendant 
improved electrical characteristics! 

Tallest exhibit—that of Minneapolis-Honeywell—lo- 
cated in approximately the center of the exhibit area, 
literally towered over everything. 

My over-all impressions of the Show were: 

(1) It could have been better publicized. 

(2) It should have been better timed so that it would 
not conflict with Association for Computing Machinery 
in Philadelphia etc., and follow so closely on the heels 
of the tremendously successful WESCON.* 

(3) Downtown Los Angeles is a lousy location for any- 
thing, even if there isn’t any smog. 

(4) Everyone wants to get in the automatic control act, 
so interest was high enough to overcome the aforemen- 
tioned drawbacks. 

(5) There is an increasing awareness of the impor- 
tance of analog computers. Goodyear, Beckman, Electron- 
ic Associates, and Heath exhibited. Among the digitals, 
ElectroData had an exhibit, though IBM and Rem-Rand 
did not. And the Burroughs computer, which was shown, 
boasts patchboards which, it was intimated, allow you to 
set up like an analog. There was also many special-pur- 
pose analog-computing devices embodied in instruments 
(for instance, the Southwestern Industrial Electronic 
Company’s flowmeter which uses magamps to do the nec- 
essary computing to give digital readout of total flow 
from pressure and differential-pressure inputs). 

(6) If you have the money and the interest, you can 


buy anything to do anything. John Mcleod, Ir. 


*Instruments and Automation has a complete calendar of 
events for 3 years in advance, which we maintain as a 
“clearing house” of available, nonconflicting dates for tech- 
nical meetings. This service is available to all societies.— 
Ed. 


Reaction to the Peterson Microbalance Disclosure 


A S was anticipated, the disclosure (in the July issue of 
Instruments and Automation) of the recording microbal- 
ance developed by Dr. Axel Peterson at the Mellon In- 
stitute of Industrial Research has had the effect of a 
bombshell dropped into microweighing circles. Readers 
were quick to point out that the disclosure did not ade- 
quately dispose of the following problems common to all 


microweighings: 

(1) Sensitivity to tilt of balance table. 

(2) Linearity versus large deflection of pointer, aris- 
ing from nonlinearity of differential-transformer 
action. 

(3) Lack of small weights (with which to verify the 
sensitivity in the microgram region). 

(4) Air-current effects on the large pans of the con- 
ventional balance used. 

(5) Temperature-gradient effects on beam. 

Points 1, 3, 4, and 5 will be recognized at once as prob- 
lems common to all conventional microbalances—and the 
point is well taken by our critical readers that these fac- 
tors were not dealt with in the /nstrument and Automation 


first disclosure of the Peterson balance. Point 2 alone is 
unique to the Peterson balance. 


L ET us consider these factors in reverse order. Factor 5 
refers to the temperature-gradient effect on the beam. For 
fractional-microgram weighings, the beam of any micro- 
balance must attain a constant temperature. This is true 
no less of the Peterson balance than of any microbalance 

except that the heat due to the electrical energization of 
the differential transformer in the Peterson balance could 
be an added source of trouble. However, the energy from 
the diff-tran is only in the order of milliwatts. 

Factor 4 refers to air-current effects on the relatively 
large pans of the conventional analytical balance con- 
verted into a Peterson microbalance. All microweighings 
should be done with the balance completely shielded from 
ambient air motions (including temperature control of 
the ambient atmosphere). 

Factor 3 refers to lack of small weights for calibration 
and sensitivity verification. It is admitted that the Peter- 
son balance is in its early design. As of today it is cali- 
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brated by larger weights while at reduced sensitivity, and 
then the sensitivity is increased by precision voltage 
dividers of known attenuation. Although the technique 
appears reasonable, it can have hidden defects of non- 
linearity somewhere within the system, particularly in 
the forces within the differential transformer. This should 
be capable of early verification by cross-checking against 
microbalances of more conventional design. Work is 





underway on this problem. 

Factor 2 raises the question of the linearity of the dif- 
ferential transformer, which will affect the calibration. 
This point is related to the linearity of the electrical re- 
storing forces within the differential transformer, an 
important factor now under investigation. 


Tue final factor is factor 1. This has been left for 
the end of this discussion because another startling 
development appears to have been the result of the investi- 
gation of this matter, an investigation prompted by the 
response of our readers to the original disclosure. 

It is well known that the effect of orientation of the 
beam mass of a conventional balance is reduced by locat- 
ing the mass at the center of gravity of the scale—how- 
ever, the balance becomes unusable at this point because 
there is no restoring force due to gravity; the slightest un- 
balance causes the beam to deflect until it hits the stops. 
Dr. Peterson, with what can be characterized as a true 
stroke of genius, patiently balanced his modified balance 
in this manner, in order to ascertain if the electrical 
forces alone could be relied on for the restoring force. 


This experiment will long be remembered, because he 
found that the electrical forces alone were adequate when 
the balance was completely balanced mechanically, at 
which point the effect of gravity on the beam mass was 
eliminated entirely. It will be recognized that this made 
the balance almost completely insensitive to orientation— 
and opens the way to the microbalance without concrete- 
pier support. A report on this work is now in preparation 
by Dr. Peterson and will appear in an early issue of 
Instruments and Automation. 


The National Bureau of Standards has taken cognizance 
of the development. Dr. Peterson and Bureau of Stand- 
ards’ personnel have exchanged visits to discuss balances 
and microweighing technique. L. B. Macurdy, Chief, Mass 
Unit, Mass and Scale Section, National Bureau of Stand- 
ards, has made plans to evaluate the Peterson develop- 
ment. Mr. Macurdy, who has what is probably the world’s 
most complete assortment of microbalances, has elaborate 
instrumented balances for the measurement of temper- 
ature and humidity effects on weighings. Your editor pre- 
dicts some basic disclosures in the near future—dis- 
closures highlighting the awesome inadequacies of exist- 
ing balances. /&A has been assured of preferential treat- 
ment of the data; we will keep the field of analytical 
weighing informed of each development as quickly as 


possible. 


Although a letter to your editor said that “the spec- 
tacular claims [for the Peterson microbalance, as reported 
in the July issue of /nstruments and Automation] do not 
seem to be justified,” we submit that even more spectacu- 
lar developments will result. The design of the analytical 
balance of the future is emerging. MHA 





-€RYSTAL 
CONTROLLED 
-'TELEMETERING _ 
‘TRANSMITTER _ 


The R-3011 was developed to meet the 
need for a low microphonic, low distor- 
tion, subminiaturized FM Telemetering 
Transmitter of ruggedized construction. 


Unique utilization of straightforward cir- 
cuits and crystal control provides a very 
linear true frequency modulated output 
under extreme environmental operating 
conditions. 


‘Personnel Inquiries Invited 
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Frequency Output Range -. 215 to 235 mc 
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Melbourne, Flo 
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SECOND INTERNATIONAL AUTOMATION EXPOSITION 


EXHIBITORS and their PRODUCTS 


Booth No. 
ADVANCE ELECTRIC AND RELAY co., Burbank, California - 468 


Exhibiting: New Products—Elgin ‘‘Neomite” world’s tiniest relay 
(1/16 ounce, designed for control systems, computers and specialized 
electronic equipment) ; “SO” series of Advance relays (sensitive relays) 
Regular Products— -complete line of relays from sensitive miniatures 
to high-power transfer type, with many designed for special control 
purposes. 

_In attendance: Edw. C. Carlson, Elec. Div. Sls. Mgr.; A. P. Barton, 
Gen. Mer. Elec. Div.; Eric Firth, West Coast Adv. Rep.; Lee, John 
Cahill, Midwest and Eastern Sls. Reps. 


ALDEN SYSTEMS, Brockton 64, Mass. 


Exhibiting: Fabrication set-ups; Recorders. 


ALLEGANY INSTRUMENT COMPANY, INC., Cumberland, Md. _ 333 

Exhibiting: New Products—Type K-2, Computor for Dynamation 
(works directly from wire strain gages and other transducers and 
supplies all pertinent electronic information on a dynamic test) ; Type 
C, Calibrator (fcr calibration of all types of wire-strain-gage trans- 
ducers), Regular Products—Portable Potentiometers; Cathode Ray 
Oscillographs, DC Amplifiers; Millivolt Sources; Drum Cameras; Time 
Rate Displacement Cameras; Time Standard for Optical Recording: 
Electronic Integrator; Hazardous area Ohmmeter; Multi-Channel Cath- 
ode Ray Recorder. 

In attendance: Harry Stern, Pres.; John B. Zornig, Sls. Engr. ; 
G. William Harrison, V. P.; Charles M. Minke, Prod. Supt. 

See ad on page 1757 


AMERICAN ETAMIC CORPORATION, New York 22, N. Y. 105, 106 


Exhibiting: New Products—Wire Measuring Gages for Bare or 
Insulated Wire. Equipment for automatic control of processing equip- 
ment within established limits or by measurement. Regular Products 
Autosizing equipment for machine tools including cylindrical, surface 
and centerless grinders. Comparators, normal and differential; Multi- 
Dimension Checking and Inspection Equipment; High Speed close 
tolerance Inspection Unit which eliminates Go-NoGo gages. 

In attendance: Sherman Ewing, Pres.; Prof. Andre Fortier, Engr 
Consultant; Wm. T. Maguire, V. P. 


AMERICAN HELICOPTER DIV. OF FAIRCHILD ENGINE & 
AIRPLANE CORP., Costa Mesa, Calif. 


Exhibiting: New Products—Voltage ratio indicator Model "301, for 
resistance transducer calibration and check-out; measures resistance 
potentiometer voltage ratio to 0.5%; calibrates at 0.000, 0.500 and 
1.000 voltage ratio. Aliso measures resistance in ohms up to 10,000 full 
scale. Regular Products—Resistance bridge indicator—-Models 101A 
& 201A; Bridge Balance Models BF-18A & BF-18B 

In attendance: C. W. Lefever, Mgr. Contracts & Customer Relations: 
L. Emmerich, Chf.-Test & Instrumentation. 

See ad on pages 1676, 1704, 1770 


AMERICAN PHENOLIC CORPORATION, Chicago 50, Ill. 463 


Exhibiting: New Products—Hermetically Sealed Headers (compres- 
sion type seals electro-tin plated and Dow Corning Silicone treated) : 
Subminax subminiature RF connectors; ‘‘Potted’’ connectors. Regular 
Products—A-N connectors; Microphone connectors; electron tube 
sockets; RF cable; antennas; Cable assemblies; Radar and radio com- 
ponents; plastics. 

In attendance: W. H. Rous, V. P. & Dir. Sls.; R. M. Soria, Dir. 
Engr.; Richard E. Hall, Gen. Sls. Mgr.; Roy J. Gallagher, Fld. Office 
Sls. Mgr.; James H. Schaefer, Chicago Dist. Sls. Mgr.; Charles Mik], 
Gen. Prod. Mgr.; James Burke, Robert Monroe, Q. Lockhart, Sls.;: 
K. F. Boldt, Adv. Mgr.; Lee Allen, Adv. 


AMERICAN T.V. AND RADIO, St. Paul 1, Minn. - 408 


ANALYTICAL MEASUREMENTS, INC., Chatham, N. J. . 211 
Exhibiting: Analytical Pocket pH Meter. 

. In attendance: Frank G. Paully, Sls. Mgr.; Kurt J. Lesker, Jr., Sls 
Ingr. 


ASSEMBLY PRODUCTS, INC., Chesterland, Ohio 425, 426 

Exhibiting: New Products—Panel meters, pyrometers, and sensitive 
meter-relays in ruggedized and sealed 214” round (Model 255) and 
414” round (Model 455) styles. Panel meters, pyrometers, and sensi- 
tive meter-relays in a new 414” rectangular style (Model 461). Simply- 
trol temperature controls and Versatrol automatic control (for other 
variables) in redesigned modern appearance and reliable motor driven 
interrupter. ‘“‘“Minimum frontal area” version of Simplytrols and Versa- 
trols will also be displayed. Regular Products—Panel meters, pyrome- 
ters, and sensitive meter-relays. Standard Simplytrols and Versatrols. 
VHS (very high sensitivity) relays. Model 355 314” round ruggedized, 
sealed Panel Meters, Pyrometers, and Sensitive Meter-relays. 

In attendance: John Saint-Amour, V. P.; Bradley Thompson, Pres. ; 
Robert H. Pugsley, Robert E. Jones, Dave Dolan, Div. Megrs.; Lionel 
Glauberman, E. E.; Paul Saint Amour, Sls. Engr. 

See ad on page 1702 


ATOMIC INSTRUMENT COMPANY, Cambridge 39, Mass. 142 
Exhibiting: Industrial Counters and Controllers for totalizing and 
control production processes, featuring unitized construction flexibility 
for counting discrete items, linear flow, and continuous liquid flow 
Speeds above 20,000 counts per second are available. 
In attendance: T. Voutselas, Appl. Engr.; L. Packard, L. Slattery, 
Sls. Engrs. 


147, 148 


See ad on page 1776 
AUSTIN CO., SPECIAL DEVICES DIV., New York 11, N. Y. ..456, 457 


Exhibiting: Data recording equipment—electronic ; computers—ana- 
log, digital, special purpose ; analog to digital convertors ; servo-mechan- 
isms; control systems—-electronic, special purpose. 

In attendance: A. H. Kuhnel, Div. Engr. & Asst. Div. Mgr.: W. G. 
Birkel, Sls. Engr.; Charles Cole, Proj. Engr. 


Booth No. 
AUTOMATION CONSULTANTS, INC. New York 18, N. Y. ..... 169 


AUTOMATION CORPORATION OF AMERICA, 
North Hollywood, Calif. 


Exhibiting : New Products— “Numerical “systems for magnetic pro- 
gramming of power machine tools; Automation components. Regular 
Products—Magnasyne magnetic film recorders & reproducers; Multi- 
channel magnetic recording and playback heads. 

In attendance: D. J. White, Pres.; W. H. Stutz, V. P.; J. W. Green, 
V. P.; O. I. Dupy, Proj. Eng. 

See ad on page 1690 


AUTOMATIC ELECTRIC SALES CORP., Chicago 7, Ill. - 119, 120 

Exhibiting: New Products—Telephone-type improved life relays for 
direct insertion into printed circuits. Series OCS Relays for programmed 
on-off sequential or interlock operation. Regular Products—-Telephone- 
type Relays and Switches, both open and hermetically sealed. Full line 
of Telephone-type components for both automatic and manual control, 
signalling, supervision and communication functions. 

In attendance: V. E. James, Mgr., Indust. Control Equip. Sls.; J. D 
Ashby, Asst. Mgr., Indust. Control Equip. Sls.; J. A. Rudy, R. O 
Welch, H. F. Hallstrom, O. B. Ellison, K. K. Aagaard, Salesmen; L. E 
Savage, Dist. Sls. Mger.; E. C. Coulombe, Engr.; W. E. Ploeger, Engr. 

See ad on page /6I7 


AUTOMATION ENGINEERING LABORATORY, INC., 


Greenwich, Conn. .. ee 
Exhibiting: New Products— “Conveyor “with versatile automatic fea- 
ture Automatic control function display. Regular Products—Special 
Automatic Machinery and Controls. 
In attendance: Richard S. White, Gen. Mgr.; Robert C. White, Sls. 
Mer.: Paul C. Martin, Sumner C. Willis, Sr. Stf. Engrs.; Ray Long, 
Proj. Engr.; Donald Beaman, Proj. Engr. 


AVION DIV. OF ACF INDUSTRIES, INC., Paramus, N. J. 141 

Exhibiting: New Products—Automatic well-test control and recorder 
for tests of petroleum wells in remote locations, such as offshore plat- 
forms. Information is transmitted over private or leased wires or wire 
links. Control uses dial telephone techniques and directs the flow from 
the well through a test separator for a given test period. Data trans- 
mitted in code to a teletype punch at a remote location. Regular Prod- 
ucts—Model 400 Frequency Convertor; Electronic Weighing Controller 
and recorder. 

In attendance: B. J. Kaplan, Mgr. Contract Relations; S. B. Blod- 
gett, Mgr. Spec. Prod.; C. L. White, Sls. Engr. 

See ad on page 1663 


A V MANUFACTURING CORP., New York 19, N. Y. 448, 449 
Exhibiting: New Products—Two new Magnetic Tape Recorders de- 
signed for controlling all types of automatic machines; Fast Start-Stop 
Digital Magnetic Tape Equipment with start-stop time of less than 5 
milliseconds; Fast Start-Stop Analogue (Digital Magnetic Tape Equip- 
ment) provides stabilized tape motion with low wow and flutter. Regular 
Products—Instrumentation type Magnetic Tape Recording Equipment. 
In attendance: Charles E. Rynd, Pres.; R. E. Hadady, V. P.-Flid 

Engr.; H. Norwood, J. Held, Fld. Engr. 
126, 127 


THE BAKER COMPANY, INC., Maplewood, Maine 
Exhibiting: New Products—Model 10 Sterilshield. Regular Products 
Sterilshield Cabinets (dust free workbenches) ; Bearing Torque Testers ; 

Instrument Bearing Tools. 
In attendance: A. K. Baker, Pres.; E. M. Baker, V. P. & Treas. ; 
Frank Potenzo; Don Ricker. 
See ad on page 1767 


BARBER-COLMAN COMPANY, Rockford, lil. 205, 206 

Exhibiting: Automatic controlling instruments for temperature, 
humidity, pressure, liquid level, moisture; Motor-operated valves, sole- 
noid valves; Electric power units, damper controllers; Voltage sensi- 
tive relays. 


See ad on pages 1656, 1657 
BARNES & REINCKE COMPANY, Chicago, Ill. 165 


Exhibiting: Consulting, design and development services for automa- 
tion—including pneumatic, electronic, mechanical, and electrical equip- 
ment. 

In attendance: J. N. Valbert, Pres.; Paul Allen, Treas. & Gen. Mer. ; 
John E. Smart, Sls. Mger.; Frank Glomb, Chf. Engr.; Phillip Kaye, 
Frank Acton, Stf. Engrs.; John Ferkan, Adm. Engr.; Robert Hoffman, 
John Hoffman, William Shipman, Robert Highland, Herbert E. Edlund, 
Gil Outterson, George Schultz, Paul Fisher, George Tarizan, Reps. 


BEEDE ELECTRICAL INSTRUMENT, Penacook, N. H. 408 
Exhibiting: Small electrical panel meters. 
See ad on page 176! 


BENDIX COMPUTER DIV., BENDIX AVIATION CORP., 
Los Angeles 45, Calif. ay 445, 446 

Exhibiting: New Products—Bendix Model G-15A General Purpose 
Computer; a stored-program, magnetic-drum computer for application 
to control systems, research, engineering, and production. 

In attendance: Richard F. Walz, Sls. Mgr.; Vincent A. van Praag, 
Stf. Engr.; Frank M. Adair, Supv. Fld. Service; Alan L. Wolff, Sr. 
Sls. Engr.; S. Herbert Lewis, Stf. Mathematician; Max Palevsky, Sr. 
Mathematician. 

See ad on page 1672 


BERKELEY DIV. BECKMAN INSTRUMENTS, INC., 
Richmond, Calif. 138, 146 


Exhibiting: New Products—EASE Automatic Computer to simulate 
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Relays; Sealed Relays; Stepping Switches; Lever Switching Keys; 


e . J J d 
xhibitors—continue Push Keys and Turn Keys. ee 
In attendance: D. R. Dooley, V. P.; E. H. Holt, Cent. Dist. Sls. 
. .; W. F. Eich, Sls. E .; L. E. Noelck, Ass’t. Sls. Mer.; F. J. 
process control situation; Tape to electric typewriter data reduction Hg ed ay Seder Service: T. L. "tae. Engr. s 
system, plus the first instrument in a series representing a new con- x = a 5 d 1579 
cept in instrumentation. Regular Products—-Industrial Control Sys- ee ad on page 
tems; Analog Computers; Counters; Test and Nuclear Instruments ; . 5 
EPUTS; Frequency Meters; Digital Recorders; Scalers. CLARY CORPORATION, San Gabriel, Calif. = : 212 
In attendance: Thomas Allinson, Div. Mgr.; Wallace Rianda, Asst. Exhibiting: New Products—Tape Punch Unit for creating a punch 
Mkt. Mer.; C. E. Finnell, Prod. Line Mgr., Comp.; Carl Isborn, Sr. tape in any code up to eight channels ; Electrical Output Adding Ma- 
Proj. Leader; Joseph Hussey, Grp. Leader, Comp.; J. R. Cunningham, chine provides an electrical matrix capable of feeding into tape punch 
Sr. Systems Engr - A. E. Young, Jr., Sls. Prom. Mgr. unit, tabulating card punches or other devices ; Serial Entry Numeri- 
‘" "See ad on page 1609 cal Data Printer (adding machine capable of excepting pulses). Regu- 
lar Products—Input Keyboards (10 key and full keyboards ) ;, Printing 
BOWMAR INSTRUMENT CORPORATION, Fort Wayne 4, Ind 321 Timer; Time Data Printer ; aang Entry ee a ose ge 
° : K , Engr. 7.3 . R. Beall, J. N. 
Exhibiting: New Products—360° Angle Counter Type 1502. Regular oe Ee tenn ercae =. + oe he N 
Products—-Precision Servo Motor Gearheads; Precision Miniature Speed ‘ ‘ rit : r 1772 
Reducers ; Electro-mechanical Assemblies. See ad on page 


In attendance: E. A. White, Pres.; M. F. Dunne, Sls. Rep. CLEVITE RESEARCH CENTER and BRUSH ELECTRONICS 
C. A. BRINKMANN & CO., Great Neck, N. Y. - ee COMPANY, Cleveland 14, Ohio ....451, 452 


Exhibiting: New Products—Automatic Weigh-Filling Machine (com- Exhibiting: New Products—Automatic Wire Wrap Machine for auto- 
bining an accurate balance with automatic feed for granular materials matic wiring between terminals on chassis panel using wire wrap 
or small screws, nut, etc.); Siemens Recording Camera (versatile technique; TapeDRUM—a new type magnetic storage device; Data- 
16-mm camera for continuous operation in recording at different dis- cord line of magnetic tape recorders and reproducers. 
also suitable for time lapse work).; Automatic pH and Con- In attendance: BRUSH ELECTRONICS PERSONNEL—P. C. Smith, 
ductivity Controller and recorder (with novel types of “WIPER elec- Mer. Equip. Dept.; D. E. Pierce, Ass’t. Mgr. Equip. Dept.; Myrle 
trodes” “High Viscosity electrodes”, etc.) Regular Products—Ana- Burns, Mgr. Digital Dept. CLEVITE RES. CENTER PERSONNEL 
lytical and Micro Balances; Microscopes and Micro Cameras; Refrac- J. H. Hosemann, Supv. Systems & Controls Sec.; A. D. Pendleton, Sr. 
tometers, Polarimeters, Flame Photometers; Paper-electrophoresis Engr.—Systems & Controls Sec.; G. L. Hollander, Supv. Computers & 
Equipment. Data Processing Sec. 


In attendance: Mr. C. A. Brinkmann; Robert Kinscherf; W. H. 

Kessel; W. Zeiler; H. H. Apt. COLEMAN ENGINEERING COMPANY, INC., Los Angeles 15, Calif. 309 
Exhibiting: New Products—Digitizers; three types (1) decimal, (2) 
BURNDY ENGINEERING COMPANY, Norwalk, Conn, . 225 binary, (3) binary coded decimal with various codes. All Digitizers 
Exhibiting: Connectors; plugs and jacks. receive rotating shaft inputs and convert these shaft positions into dis- 
crete electrical contact settings ; they are used to operate data recording 
BYRON JACKSON DIV., BORG-WARNER CORP., devices, such as printers, card and tape punches, typewriters, computers, 
Los Angeles 54, Calif. a oso 215 ete. Accessory packages are available on a building block basis to 
Exhibiting: Vibratron digital pressure gage; Signal generators; supply the type of readout required from any Digitizers. Regular 

Electronic measurement and control equipment. Products—Digitizers. “ g 
See ad on page 1747 In attendance: Allen J. Edwards, Standard Prod. Mgr.; C. R. McKee, 

Liaison Engr. 


CHAINVEYOR CORPORATION, Los Angeles 22, Calif. 465, 466 See ad on page 1769 
Exhibiting: New Products—-Combined power and free conveyor sys- 

tem weighing tota] of 514 pounds per foot with 16” radius curves. Any COMAR ELECTRIC COMPANY, Chicago 18, Hl. : 440 
type or length of system can be assembled from pre-fabricated com- Exhibiting: Relays, A.C. and D.C., open and sealed; Switches; Coils; 
ponents. Regular Products—-Chainveyor—continuous powered overhead Solenoids; Motors. — ’ j ‘ : 
conveyor. F Z : : In attendance: E. F. Moloney, Pres.; E. F. Howe, Sls. Mgr.; Robert 
_In attendance: oe Rauen, Pres.; L. F. Working, LV. Kee Valleau, L. Chocola, J. Bourque, D. Brunicardi, Wm. Pon Engrs. : 
Schilling, C. L. Long, R. G. Peterson, Lee Wood, Sls. Engrs. C. G. Anderson, Chf. Engr.; J. Walker, K. Schlauder, Sales. 


C. P. CLARE & COMPANY, Chicago 45, Ill. 219 See ad on page 1756 
Exhibiting: New Products—-Type ‘11"’ Stepping Switch, in one to 
i 3 to 110 COMPUTER CONTROL COMPANY, INC., Wellesley 57, Mass. ...452 


eight levels of il contacts each, and operating voltages of 6 to 
V.D.C.; Type “HG” and “HGP” Mercury Wetted Contact Relays Exhibiting: New Products—3C-BLOCs—Universal Building Blocks 


having ‘chatter free operation and 5-amp contacts. Regular Products— connected with patchcords to provide customer-designed digital control 





tances, 





“PIG-T 


For 
° PREPARATION 
. a revolutionary new 


mechanical process for higher 
production at lower costs. 
Fastest PREPARATION and 
ASSEMBLY of Resistors, 
Capacitors, Diodes and all 
other axial lead components 
for TERMINAL BOARDS, 
PRINTED CIRCUITS and “PIG-TAILOR”*. en 
MINIATURIZED ASSEMBLIES. se 





. . . 











The “PIG-TAILOR" pius “SPIN-PIN" — Accurately Measures, Cuts, Bends, 
Ejects and Assembles both leads simultaneously to individual lengths and 

eee se shapes — 3 minute set-up — No accessories — Foot operated — 1] hour 

training time. 
PIG-TAILORING provides: PIG-TAILORING ee 

. Uniform component position 6. Individual cut and bend lengths. . Diagonal cutters. 6. Broken leads. 
2. Uniform marking exposure, 7. Better time/rate analysis. . long-nose pliers. . Short circuits from clippings. 
3. Miniaturization spacing control, 8. Closer cost control. . Operator judgment. . 65% chassis handling. 


9. Invaluable labor saving. . 90% operator training time. . Excessive lead tautness. 
10. Haphazard assembly methods. 





4. °S" leads for terminals. 
5. ““U" leads for printed circuits. 10. Immediate cost recovery. . Broken components 


Write for illustrated, descriptive text on ‘“‘PIG-TAILORING” to Dept./A10-P 











* PATENT PENDING 
BRUNO-NEW YORK INDUSTRIES CORPORATION 
DESIGNERS AND MANUFACTURERS OF ELECTRONIC EQUIPMENT 
ee ee 2 Mom seek... 0.9, 

information circle 57 on 
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and computing systems. System design is simple and straight-forward. 
Regular Products—Special-purpose Digital Computer Systems ; 3C-Acous- 
tic Memory Systems; Crystal Controlled Pulse Marker Generators; 
Dual Beam Oscilloscope Conversion Units. 

In attendance: Robert W. Brooks, Pres.; Robert E. Michaud; 
William P. Horton; Franklin R. Dean, Chf. Engr.; Benjamin Kessel. 


COMPUTER-MEASUREMENTS CORPORATION, 
North Hollywood, Calif. ......... el 424 


Exhibiting: New Products Single and dual preset counters for 
automatic counting and controlling in exact preselected quantities to 
1,000,000 counts. Regular Products—Electronic counter-controllers, 
Totalizing counters, Frequency counter, RPM indicators, Universal 
counter-timers, Time interval meters, Decimal decade totalizers. 

In attendance: J. K. Roundou, Pres.; E. C. Titcomb, Sls. Mer.; C. E. 
Storie, Engr.; D. B. Pivan, Sls. Engr. 

See ad on page 1759 


CONTROL ENGINEERING CO., subsidiary of JERVIS B. WEBB INSTALL 
CO., Detroit 4, Mich, ; 159, 160 ARIDIFIERS 
Exhibitng: New Products—L C Servo-Amp. (electronic automatic 

correction control package applied to equipment requiring precise ON LINES 

control sensitive to motor load; Contact Relay—(low-voltage assembly SERVING 

used in place of limit switches). Regular Products—Testing Devices ; 

Consoles ; Control Panels. On any air or gas line 92% of the dirt, 


In attendance: Vincent Kaye, Wm. M. Burr, James P. Kohls, Sls. Paint Spray ail. 
Appl. Engrs. | Cons oil, scale and water that enter the Aridifier 
: is trapped and removed from circulation. 
WILLIAM 6. COPP & ASSOC. (IRE ADV), os. or The Aridifier’s patented centrifugal- 
New York 36, N. Y. ........ 401 Air Hoists ‘ : 
baffle action scrubs air and gas clean and 


_Exhibiting : IRE Directory—Proceedings of the IRE; IRE emblems, Foundry ‘ 
pins, transactions, professional group applications. IRE information. Jolting dry . . . protects equipment, prevents 





In attendance: William C. Copp, Exhibits & Adv. Mgr.; Scott King- r beamnt fousli : ve ond -uaiis 
will, Jr., Chicago Sls.; Lillian Petranek, Reservations Mgr.; Emily Machines reezing, fouling, COLfOnOn and Caking, 
Petranek. Sand Blasting produces best results with spray gun and 


137 Tools air tool operations, etc. Easy to install. 


COUNTER and CONTROL CORPORATION, Milwaukee 14, Wis. : etc. Easy | 
ne: New Products—Programmonitors—revolution, stroke and Sand Blasting Self cleaning. Maintains itself. 10 
electric counters for predetermining and automatically recycling multi- —, . a “KE 
stage switching patterns. Electro-mechanical devices for complex Rooms models available. Capacity 7 CFM to 
switching requirements operating on a repeat cycle basis. Regular Metal Spray 17,000 CFM. 
Products—Cyclo-monitors—Predetermined counters with instantaneous, Guns...or 
automatic reset for continuous or intermittent recycling. Flexible con- Wh th Learn HOW the Aridifier 
trols which can be quickly set for constantly changing count require- ererer | e b ith d 
ments, line must deliver scrubs with a patented cen- 
In attendance: Harold J. Geder, Secy.-Treas. & Gen. Mgr.; John W. clean, dry air trifugal-baffle action. 


Brown; Otto Riebe. eee or gas Write for This Catalog 


' 4 

CRAWFORD FITTING COMPANY, Cleveland 10, Ohio 107, 108 Now ‘ 

Exhibiting: New Products—Swagelok fittings of zytel; Swagelok 
capillary tube fittings; Swagelok quick connect fitting; ““Goop’’ thread ENGINEERING CO. 
lubricants. Regular Products—Swagelok Tube Fittings. “ 

In attendance: F. A. Lennon, Pres.; A. P. Lennon, Treas.; D. P. 4921 W. Lawrence Ave., Chicago 30, 
Haag, Sls. Mer.; E. E. Alto, Gen. Mer. ; E J. Zahuranec, Supt.; G. J. 
Moody, H. E. Lennon, Distributors; G. R. Malkin, Sls. 

See ad on page 1685 


DAGE TELEVISION DIV., THOMPSON PRODUCTS, INC. 


Michigan City, Ind. Zs 
Exhibiting: New Products Dage Model 60BR and Model 101-A In- 
dustrial Television Cameras for closed-circuit operation. Cameras pro- 
vide means of observing remote or hazardous operations or for in- 
structional purposes. Regular Products—Pan & Tilt systems; Remote 
Lens Change Turret; Remote-controlled Iris and Automatic Iris Con- 
trol for Variable Lighting Conditions ; Remote control of cameras over 
long distances. Accessories to adapt cameras to any application. 

In attendance: John Howland, Gen. Sls. Mgr.; James E. Camp- 
bell, Industrial Sls. Mgr.; Charles E. Abney, Appl. Engr.; James L. 
agg Gen. Mgr.; Joseph W. Alinsky, Chf. Engr.; Lyle Burrichter, Dist. 
Sls. gr. 











See ad on page 1767 
THE DAVIES LABORATORIES INC., Riverdale, Md. . 226 


Exhibiting: New Products—Airborne Tape Transport, Series 541 
(2400 ft. capacity); Airborne Tape Transport, Series 581 (1200 ft. 
capacity) ; Co-axial Magazine Loading Tape Transport. Regular Prod- 
ucts—Airborne magnetic tape recording system, type 540; Miniature 
airborne magnetic tape data recording system, series 550; Laboratory 
tape data recording/reproducing equipment; Multi-track recording 
reproducing heads. 

In attendance: Gomer L. Davies, Pres.; Harriet L. Davies, Treas. ; 
Joseph R. Schulman, Chf. Engr.; George B. Wetmore, Engr. 


DESIGN Tool CORP., New York 6, N.Y. 154 
xhibitin, ew —L 0) c pig-tail forming “ j a j > ' . ali 
machine ogg AE Hac 9 ra Former automatic pi g-tall_ form ~ . 7 (F.0.B. Gardena, Calif.) 
desired shapes and _ specifications; Lead-Cutter automatic pig tail 
cutting machine that trims leads. Regular Products—Hand-Lead- Continuous - acting, air-driven, 
Former; Lead-Straightener. Various ratios give maximum 
In attendance: Carl Kertesz, V.P.; Irving Kertesz, Chf. Engr.; Wal- fluid pressures of 100 to 50,000 
lace Krakauer, Sec. % psi. Size: 8%” wide x 954” deep. 


DIALIGHT CORP., Brooklyn 37, N.Y... 409, 410 
Exhibiting: Dial lights; Pilot lamps, assemblies. Eight standard models. Special models for lower or 


See ad on page 1682 
DOELCAM DIV., MINNEAPOLIS-HONEYWELL REGULATOR cO., higher pressures. Applicable wherever low-volume 
Boston 35, Mass. .... ; 413 output at high pressures is the requirement, such as 


Exhibiting: D-c indicating amplifier ; “Servo motors : ~ Synchros ; Gyro- a . i : 
static testing, powering presses for forming, shear- 


scopes. 
ing, clamping, etc. Thousands in use. Complete 


DU BOIS ENGINEERING & MFG. CORP., Hammond, Ind. 133 : ial 5 glia aeeliaie Wiad fae Ballot 
Exhibiting: New Products—Panel Board. Regular Products—Water power packages also available. send for bulletins, 
Cooler (Heavy Duty Industrial). 


In attendance: M. A. DuBois, R. E. DuBois, Cy Carroll, F. C. Ohlander, 
Sls. Engrs. ; Tom Lyon, Howard Sanders, Roy Appelquist, Elec. Engrs. SPRAGUE 


ALLEN B. DU MONT LABS., INC., Clifton, N. J... 4a Engineering Corporation \ER= 


es Cathode-ray Se ne : ae pate ve tubes; Associ- 
ated electronic equipment; Television control; Studi d t smit- 
= ee © 1144 WEST 135th STREET, GARDENA, CALIFORNIA 


ting equipment. 
For mc informatior rcle 59 on inquiry card. 
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See ad on page !597 








Be sure fo see this modern 


AUTOMATIC 
CONTROL 
EQUIPMENT 


@ 2ND INT'L. AUTOMATION EXPOSITION 
Nov. 14-17 BOOTH 306 


NAVY PIER—CHICAGO 


ZENITH MULTI-CIRCUIT CYCLE TIMERS 


Specially designed to accurately time 
any electrical operation. Set for on and 





off periods with as many circuits as 
desired. Furnished with synchronous 
motor for elevator control, limit switch, 





etc. 


ZENITH AUTOMATIC TRANSFER SWITCHES 
Automatic transfer to emergency 
source in 1/25th second .. . auto- 
matic return to normal voltage when 
restored. Supplied ac. or dc. Capaci- 
ties up to 400 amps. 





ZENITH INTERVAL TIMERS— 
MANUALLY PRE-SET 


No clock springs to wind or break . . . power- 
ful, self-starting, slow-speed, synchronous mo- 
tor insures dependable operation. Timing 
ranges from 60 seconds to 72 hours. 115 and 
230 volt models. 





ZENITH RESET TIMERS— 
AUTOMATIC, REMOTE CONTROL 


Easily pre-set, automatically reset. Synchro- 
nous motor opens and closes circuits as pre- 
set. May be used as timer in conjunction 
with standard start-stop push button station. 





ZENITH PROCESS TIMER— 
with new PERCENTAGE CALIBRATION 


For Hold Fire Control, Mixing Machinery, 
Testing Equipment, Fans, Heaters, etc. Wide 
variety of models for all types of adjustable 
automatic cycle timing. Total time cycle from 
15 seconds to 24 hours, with range of ad- 
justability to 94% for ON or OFF periods. 





OTHER ZENITH AUTOMATIC CONTROL EQUIPMENT 


—switches, contactors, motors, relays, solenoids, etc.—will also 

be on display. And all are illustrated and described in the 

valuable Zenith Catalog. Ask for your copy at the Exposition 
. or write direct today. 


ZENITH ELECTRIC CO. 


159 W. WALTON ST., CHICAGO 10, ILLINOIS 





For more information circle 60 on inquiry card. 
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Exhibitors—continued 
DYNAMIC GEAR CO., INC., Amityville, N. Y. ........ 


Exhibiting: New Products—Precision stock gears in medium and 
fine pitches, primarily for instrumentation. Regular Products—custom 
gears fabricated from supplied specifications. 


EASTERN PRECISION RESISTOR CORP., Richmond Hill 18, N. Y. 214 


Exhibiting: Decade boxes; Heat flow instrumentation; Resistors 


EDER INSTRUMENT COMPANY, Chicago 14, Ill. ... veveeeeeee B03 


Exhibiting: Pocket microscope; Borescopes. 
See ad on page 1754 


A’G’A’ DIV., ELASTIC STOP NUT CORP. OF AMERICA, 
Si ee ie _...228 


Exhibiting : Time-delay Relays. 
See ad on page 1758 


ELECTRIC REGULATOR COMPANY, Norwalk, Conn. : 434 
Exhibiting: New Products—Automatic Motor Speed Control Equip- 
ment; Filament Regulator Equipment; Static Exciter Equipment ; Com- 
bination Voltage-Frequency. Equipment. Regular Products—REGOHM 
regulator equipment for voltage, speed and tension control. 
In attendance: W. H. Walter, Sls. Mgr.; M. S. Symon, Mgr. Govern- 
ment Eng.; A. W. Siff, Mgr. Chicago Office; L. F. Caruso, Appl. Engr. 


ELECTRO SNAP SWITCH & MFG. CO., Chicago 24, Illinois 454 

Exhibiting: New Products—J2-4 DPDT 4-circuit Hermetically-sealed 
Switch (environment-proof with a wide choice of circuit arrangements 
available; compact in size and rated 15 amps 125 v. a. c.). Regular 
Products—One way impulse switch; H-type hermetically sealed 
Switches; D&8 type DPDT 4-circuit basic switch; S-type basic switch 
w/various actuators; E4 subminiature switch w/various actuators; 
Fire Control units for aircraft. 

In attendance: Harold F. Ames, V. P. & Gen. Mgr.; John P. Barthell, 
Engr.; Eugene C. Connelly, Chf. Engr.; H. I. Anderson, Customer 
Serv. Mer. : Jay Angel, Rep. 


ELECTRIC INDICATOR COMPANY, Springdale, Conn. 210 


Exhibiting: Signaling devices, Motors. 


ELECTRONIC ASSOCIATES, INC., Long Branch, N. J. 149, 150 


Exhibiting: New Products—Analog computer for solution of linear 
differential equations; Servo voltmeter; Analog voltage indicating 
device. Regular Products—Computers; Potentiometers: D-C plotting 
equipment; D-C converters; Arbitrary function generators. 

See ad on page !710 


ELECTRONIC CONTROL SYSTEMS, INC., Los Angeles 25, Calif. 415 

Exhibiting: New Products—Model C-100A Series Statistical Com- 
puters (specialized computer that prints out data in a 16-interval fre- 
quency distribution curve. Regular Products—-Model M-94 Automatic 
Continuity Tester; Model M-115-200 Plug-in Decade Scaler; Model 115 
Six-Channel Automatic Histogram Tabulator; Model 115B 12-Channel 
Automatic Statistical Analyzer. 





In attendance: Jim Vrungos, Mer. 4 neg Contracts; P. R. 
Engels, Admin. Engr.; W. B. Broadwell, Eugene Hoo, Tech. Staff. 


ELEMATIC EQUIPMENT CORP., Chicago 37, Ill. hice 


Exhibiting: Pyrometers. 
See ad on page 1758 


ELGIN METALFORMERS CORP., Elgin, Ill. . 161, 162, 163 
Exhibiting: New Products—New EMCOR “FR-75” sloped front con- 
sole. Regular Products—EMCOR Modular Enclosure System (line of 
over 200 consoles and components which enable design engineer to 
tailor-make his own console). 
In attendance: James G. Wells, V.P.; Herb C. Golz, Chf. Engr.: 
Lawrence J. Fay, Robert Golz, Engrs.; S. K. Frankel, Pres. 


ENCYCLOPEADIA BRITANNICA, Chicago 4, Ill. 443 
EPSCO, INC., Boston, Mass. . SE neers 151 

Exhibiting: New Products—Epsco DATRAC reversible data reduc- 
tion system. (50,000 samples per second; 0.05% accuracy). Regular 


Products—Lumped constant delay lines; Magnetic storage elements 
(frequency range of 10 to 200 kc); Pulse Transformers. 
In attendance: Robert H. Sturdy, Sls. Mer. 
See ad on page 1647 


ERIEZ MANUFACTURING COMPARY, Erie, Pa. ...... 209 

Exhibiting: New Products—Line of permanent magnetic equipment 
for conveying and controlling metal parts for automation operations. 
Regular Products—Magnetic Sheet Fanners; Magnetic Rolls for auto- 
matie feeding; Magnetic Conveyor for large and small metal ob‘ects. 

In attendance: R. A. Roosevelt, Sls. Mgr.; Ned Hirt, Adv. Mgr.: 
W. W. Moyden, Dist. Sls. Mgr.; N. J. Chivas, D J. Burgess, Sls. Reps. 


E-T-A PRODUCTS CO. OF AMERICA—Sales Div., Chicago 30, Ill. 323 

Exhibiting: New Products—E-T-A Miniature Circuit Breakers (weight 
11% ounces, control current of 50 and 80 milliamperes. Up to 250 v ac, 
24 v de). A-P-S Starter Winding Relays (weight 1 ounce—with these 
devices starter winding cannot burn out, contains heat compensating 
circuit). Triplex, miniature breakers (full protection if any one of 
three phases is overloaded or short circuited). Temperature Sensitive 
& Time Relays with open & closed contacts. Etaphon Circuit Breakers 
(for protection of telephone circuit, with sign. relay). Regular Prod- 
ucts—E-T-A miniature Circuit Breakers; M-R Motor Protection Re- 
lays; “‘Perlastic’’ Ceramic Insulation Tubing; ELPO Automatic Circuit 
Breakers. 

In attendance: Felix Keller, Sls. Mgr.; Werner E. Heisig, Asst. Sls. 
Mgr. 


FARRAND OPTICAL CO., INC., New York 70, N. Y. - ..319, 320 

Exhibiting: New Products—Inductosyn systems for automatic con- 
trol of machine tools and for other applications. Regular Products— 
Rotary Inductosyn; Linear Inductosyn; Miniature type packaged elec- 
tronics for Inductosyn. 

In attendance: J. L. Winget, Chf. Elec. Engr.; R. W. Tripp, Chf. 
Engr.; Vincent Foster, Elec. Engr.; D. A. Korman, Sls. Mgr.; Mr. 
C. L. Farrand, Jr., Tech. Serv. Engr. 





FEEDBACK CONTROL, INC., Alexandria, Va. 453 

Exhibiting: New Products—Multiplier Servo with zero-drift, 18-eps 
band width, adjustable error rate damping, and 0.1%-linearity follow- 
up and computing pots; Resolver Servo (performs rectangular to polar 
coordinate solution) ; Electro-mechanical integrator; Digital Voltmeter 
with 3 or 4 digit presentation. Regular Products—Gear trains; Elec- 
tronic preamplifiers; Electronic Servo Amplifiers; Packaged servo- 
systems; Magnetic Amplifiers; Multiplier servo-systems; Magnetic 
Output stages; Arc-sine computers; Electronic booster Amplifiers; 
DIVIAC. 

In attendance: Alexander Long, Pres.; W. Ronald Davies, V.P.: 
F, Eugene Somers, Mgr. Government Div. : David W. Patton, Sls. Engr. 


FEMCO, INC., Irwin, Pa. sg 402 

Exhibiting: New Products—Remote crane control; Crane Anti-colli- 
sion Safety Warning System; Magnetic Limit Switch. Regular Prod- 
ucts—Trolleyphone; Cranephone; Audio Systems; Carrier Control and 
Indication ; Tone Control and spe! 

In attendance: W. P. Place, Pres.; N. F. Agnew, V. P.-Engr.; J. H. 
Loux, Chicago Sls. Engr.; J. W. Bauer, hn Sls. Engr.; V. C. Hol- 
singer, Jr., Gen. Mgr. 


FERRARA, INC., Oak Park 37, Mich. 138 

Exhibiting: New Products—TC On- off. ‘Timer (features cold cathode 
tubes and 20 ampere lead contacts); PRB2 Fail Safe Liquid Level 
Control (cold cathode circuit with both pump-in and pump-out appli- 
cations) ; Ultra Sonic Paint and Conveyor Control (actuates spray or 
controls ‘when object arrives at intersection of transmitter and receiver 
lobes). Reguiar Products—Electronic Timers for interval timing, timed 
delay, repeat cycling, programming and pulsing. 

In attendance: Guido Ferrara, Pres.; Ralph Brengle, V. P.; R. O. 
Rheaume, Sls. Mgr.; Robt. Gardner, Sls. Repr.; D. E. Brewer, Adv. 
Mer. 


FISCHER & PORTER COMPANY, Hatboro, Pa. 256, 257, 356, 357 

Exhibiting: Data Reduction and Automation Systems embodying 
digital techniques for plant operation at peak efficiency. New Prod- 
ucts—Yield Computer; Multiple Flow Integration System; Industrial 
Telemetering and Supervisory System; Type P voltage Digi-Coder dig- 
ital converter; New type automatic typewriter. Regular Products—-Mul- 
tiple Pressure Readout System; Automatic Data Logger; Digi-Coder 
shaft position digital converter; High accuracy instrumentation. 

In attendance: Kermit Fischer, Pres.; Robert K. Stern, V. P. Data 
Reduction & Automation Div.; Robert Johnson, Midwest Div. Mer.; 
Jack Roback, Chf. Proj. Engr.; Russell Bracegirdle, W. Martin Lyford, 
Donald Stephens, Howard Roseman, Automation Engrs.; Harry Sieg, 
Chic. Dist. Mgr.; James Moore, Bernard Artz, William Durkin, Fld 
Engrs.; Warren Lauder, Exhibit Mer. 


FREED TRANSFORMER CO., Brooklyn 27, N. Y. ..... 410 


Exhibiting: Transformers 


THE GAERTNER SCIENTIFIC CORPORATION, Chicago 14, Ill. 121 

Exhibiting: New Products—Popular priced Cathetometer (optical 
height gage); Creep Test Equipment. Regular Products—Toolmakers’ 
Microscope; Linear, Coordinate and Angular Optical Measuring Equip- 
ment; Dilatation Interferometers; Spectroscopes and Spectrometers ; 
Interferometers. 

In attendance: Lyman W. Higgins; E. Gordon Watson; Paul F. 
Meyn; Dr. S. Jacobsohn; Frank Mauk; Mark Sobottke; Helge Jonsson. 


GAUDREAU-RIMBACH ASSOCIATES, Pittsburgh 12, Pa. 173, 174 
GENERAL PRECISION LABORATORY, INC., Pleasantville, N. Y. 439 


Exhibiting: New Products—Industrial TV system using lightweight 
camera and plug-in unitized control elements. Regular Products—In- 
dustrial TV; ncmananiain and components. 

See ad on page 1582 
G. M. GIANNINI & CO., INC..—DATEX DIV., Monrovia, Calif. 304 

Exhibiting: New Products—Data Logging Systems; Analog to 
Digital Converter; Shaft Position and Coders; Data Recording Systems. 

In attendance: John W. Bodnar, Sls. Mgr.; Jack D. Morrison, John 
P. Brogan, Fid. Engrs.; M. P. Odell, Sls. Rep. 


RUSSELL T. GILMAN, INC., Janesville, Wisc. _...... 231 
Exhibiting: New Products—Air Transfer Slide-unit is adaptable 
where duel fixture tooling can be used. Regular Products—-Standard 
Dovetail Slide Assemblies, Standard Spindle Assemblies. 
In attendance: George W. Gilman, Jr., Sec.-Treas.; 
man, Pres.; Richard A. Buttke, Chf. Engr. 

See ad on page 1670 


GLOBE INDUSTRIES, INC., Dayton 4, Ohio : wee 

Exhibiting: New Products—New miniature electromagnet clutch 
and/or clutch brake; new miniature axial blower. Regular Products 
Miniature and subminiature fractional HP DC, 400, and 60 cycle AC 
motors and motorized devices (motors, gear reducers, blowers, fans, 
vibrators, generators, switches, actuators, gyros, governors, and 
clutches. ) 

In attendance: Yale J. Holt, Sls. Mgr.; Aaron Sivitz, Chf. Engr. ; 
Max Isaacson, Pres.; Walter Sparf, Leo Rusz, Tech. Fld. Reps. 


GOODYEAR AIRCRAFT CORP., Akron 15, Ohio . 135, 136 

Exhibiting: New Products—GN-215 N3G, Servo Resolver; GN-215 
N3J Dual Servo Multiplier; GN-215 N3L Servo Multiplier Resolver 
Generator; GN-215 L3L Relay Comparator. Regular Products—GN-215 
L3 Linear Analyzer; GN-215 N3 Non Linear Rack; GN-215 N3A Elec- 
tronic Multiplier; GN-215 N3E Function Generator; GN-215 N3D 
Servo-Multiplier. 

In attendance: C. A. Meneley, Proj. Engr.; C. D. Morrill, Sr. Des. 
Engr.; J. A. Rudolph, K. H. Starks, Fld. Engrs.; T. R. Jakmides, 
J. A. Herrel, Stf. Reps. 


LOREN F. GREEN & ASSOCIATES, Chicago 39, Ill. es 
GUARDIAN ELECTRICAL MANUFACTURING CO., Chicago 12, Ill. 455 


Exhibiting: New Products—Solenoid Valve; Appliance Relay; Minia- 
ture Relay; 32-pole Relay; Power Relay; All Purpose Relay. Regular 
Products—All types relays; switches; solenoids; steppers; solenoid 
contactors; gun handles; cables; liquid level controls; fire control 
switch; complete control assemblies. 

In attendance: D. O. ———. Adv. Mgr.; J. J. Rowell, Sls. Mgr 
F. F. Rowell, Jr., Pres. ; G. Rowell, Asst. Sls. Mer.; T. J. Obszarny, 
Chf. Engr.; M. TE cal ‘Asst. Chf. Engr.; O. E. Johnson, J. Schmidt, 
W. Wright, Elec. Engrs.; C. M. Rowell, Service Engr.; A. L. Lassa, 
A. Steere, J. Gildo, L. Howard, D. Schuette, K. C. Williams, F. Nitti, 
R. Heyne, W. Rawson, V. Gennusa, K. Hawkins, S. Bank, C. Chilson, 
W. Schmidt, Sls. Engrs. 


Russell T. Gil- 
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Exhibitors—continued 


W. & L. E. GURLEY, Troy, N. Y. 
Exhibiting: New Products—Binary Readout Systems. Regular Prod- 
ucts—Surveying instruments; Wind instruments; Paper Testing instru- 
ments; Precision Patterns on glass. 
In attendance: L. C. Higbee; R. G. Betts; M. S. Dickson; A. L. 
Mitchell. 


HAMMARLUND MANUFACTURING CO., INC., 
New York 1, N. Y. 207, 208 


Exhibiting: New Products- -Pulse Count ‘Unit permits operator to 
dial-select up to ten points for contro] of ten functions; Pulse Count 
Follower providing a select-before-operate system. Regular Products 
Audio-Tone Signaling Units; Duplex Signaling Units (DSU); Dual 
Transmitter Units (DTU); Dual Receiver Units (DRU). 

In attendance: Frederick F. Sylvester, Gen. Sls. Mgr.; Leon C. 
Menkes, Asst. Sls. Mgr. Engr. Products; William Cunningham, Sls. 
Rep.; Robert L. S. Leedy, Adv. & Prom. Mgr. 


THE HAYS CORPORATION, Michigan City, Ind. . 460 

Exhibiting: New Products—AMPTROL Motor Load Controller (used 
in material reduction processes to proportion mechanical load on a 
machine to the electrical load on the motor). Regular Products— 
Magno-therm Oe Analyzer; Acratron Electronic Recorder; Electronic 
Flow Meter; Veriflow Positive Displacement Meter; Veritrol Rate of 
Flow Controller; Condu-therm Thermal-Conductivity Meter; Instru- 
ment Panels. 

In attendance: Phil A. Sprague, Exec. V. P.; Orval Riggs, V. P.-Sls. ; 
William Pugsley, V. P.-Fld. Res.; Paul LeBoeuf, Adv. Mgr.; Jack 
Tipton, Chf. Proj. Engr.; Clarence Miller, Daniel Meyer, John Heming, 
Proj. Engrs.; Edward O. Timm, Sls. Engr.; Karl Ziegler, Proj. Engr. ; 
J. R. Nilson, Chf. Design Engr. 

See ad on page 1625 


THE A. W. HAYDON COMPANY, Waterbury 20, Conn. 403, 404 
Exhibiting: New Products—Proportional-Delay Reset Time-Delay 
Relays (reset time vs delay time can be calibrated to match tube heat- 
ing characteristics); Hermetically Sealed D. C. Stop Clocks; 5600 
Series Chronometrically Governed D. C. Motors for 6, 12, 25 volt 
D.C. operation; Special Time Delay Relay (adjustable 0-30 seconds on 
24-29 volts D.C.). Regular Products—D.C. Motors; Chronometrically 
Governed D.C. Motors; 400 Cycle Timing Motors; Repeat Cycle Timer ; 
Elapsed Time Indicators ; Time Delay Relays; Custom Designed Timers. 
In attendance: R. J. Harrant, Sls. Mer.; R. W. Perkins, Adv. Mer.; 

F. Hoffman, P. Famiglietti, Sls. Engrs. 
216, 217 


HEAT TIMER CORP., New York, N. Y. 
Exhibiting: Time-recorder-totalizer ; time totalizer; electronic smoke 
control; electrically operated valves; electronic heat control; electronic 
fire alarm. 
In attendance: Edward J. Zeitlin, Pres.; Lee Leighton, Chf. Engr. ; 
Harry Zeitlin. V. P.; Al Abraben, Adv. Mgr.; Al Fowler; Howard 
Berger; B. Josephson. 





See ad on page 1647 
KARL HEITZ, INC., New York 17, N.Y. ....... ; 444 


Exhibiting: New Products—Projectina; Kern Swiss Super-Strobo- 
scope; Kern Swiss Prismatic Binocular Microscopes, Bleeker Research 
Microscope R; ALPA Camera. Regular Products—DIAX 35 mm Cam- 
era; Bleeker Microscope K; Bleeker Phase Contrast Microscope S; 
Bleeker Pocket Spectroscope; Kern Swiss Prismatic Binoculars. 

In attendance: Karl Heitz, Pres.; Margaret Connely, Asst.; A. W. 
Paulson, Sls. Rep. 

109, 110 


HOKE, INC., Englewood, N. J. 

Exhibiting: New Products—-New series brass packless Bellows Valves 
redesigned for longer operating life; new Well Chart for piping system 
designers and storekeepers. Regular Products—Needle Valves; Toggle 
Valves; Packless Values stainless steel] Cylinders; Flo-gages. 

In attendance: W. O. Teeters, Pres.; D. B. Salmon, V. P.; E. B. 
Hitchcock, Sls. Mgr; W Calahan; Greg Moody, Harry Lennon, L W. 
Loyen, Guy Speaker, Sls. Reps. 


HOWARD INDUSTRIES, INC., Racine, Wisc. - 414 
Exhibiting: New Products—Mode! 9200, Distributed Wound Induction 
Motor in horsepower range of 1/15 to 1/100; Model 3700 for low 
operating temperatures, is most powerful motor in its frame size 
presently being produced in the fractional-horsepower field (up to 
2 hp). Regular Products—Frac-hp motors—Universal AC-DC Type, 
—— Pole Type, and Induction Motor Type; also line of speed re- 
ucers. 
In attendance: Mr. Fremont Fisher, Sls. Mgr.; Mr. Norm Schmidt, 
Mr. Jack Lee, Mr. E. C. Spaay, Mr. R. Jones, Sls. Engrs. 
101, 102 


HYCON MFG. COMPANY, Pasadena 8, Calif. 

Exhibiting: New Products—Hycon Model #625 Digital Ratiometer 
(a fully automatic self-balancing instrument with a direct readout; 
reads the ratio of two related d-c voltages on a three-digit high-speed 
counter). Regular Products—#625 Digital Ratiometer; #615 VTVM 
Digital ; #614 Vacuum Tube Volt Ohmmeter ; #617T 3-inch Oscilloscope ; 
#616 Color Bar/Dot Generator; #622 5-inch Oscilloscope; #6152 Digi- 
tal Counter Unit; TS/230 Power Meter; OS8A/U Military Oscilloscope. 

In attendance: Alden E. Acker, Pres.; Jim Norman, Asst. Sls. Mer. ; 
A. H. Bruning, Chicago Sls. Rep.; John Thompson, Sls. Mgr.: Don 
Downie, Public Relations Dir. 

See ad on page 1673 


INDUSTRIAL CONTROL PANEL CO., Chicago 6, Ill. 

Exhibiting: New Products—Beacon Tower Lighting Control Panel 
for control of microwave tower beacon lights; provides all safety and 
alarm features required by CAA. Regular Products—Automatic Power 
Transfer Panels; Load Demand Type Panels; Drying Oven Control 
Panels; Oil-Well Pumping Control Panels; Test Panels; Process Con- 
trol Panels, Batch Control Panels; Sequence Control Panels; Differ- 
ential Control Panels. 

In attendance: Henry A. Hart, Chf. Engr.; Merl W. Richman, Sls. 
Mer.; E. B. Henderson, Sls., St. Louis; Lora Portis, Public Relations. 
See ad on page 1698 

ae 331, 332 


INDUSTRIAL TIMER CORP., Newark 5, N. J. .. 
Exhibiting: New Products—Time base programmers. Regular Prod- 
ucts—Interval timers, time-delay timers, running time meters, tandem 
recycling timers, multi-cam timers and percentage timers. 
In attendance: L. L. Neidenberg, R. A. Rossney, F. G. Corbett, 
B. Volin and K. P. Kraemer. 
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INSTRUMENT DEVELOPMENT LABORATORIES, INC., 


Needham Heights 94, Mass. ....... a 213 
Exhibiting: New Products—High Speed Rotary ‘Switching Devices 
(motor driven, multiple wafer sequencing switches) ; Shaft Digitalizer 
(small, high performance, electro-mechanical digitalizer, featuring 
20 ma current capacity, digitizing shaft angle to 0.1 degree or 0.1 
minute): Color-Eye, Model C (new model precision color comparison 
instrument for industrial color measurement); Colorede Process Con- 
trol Unit (sensitive light comparator). Regular Products—60-cycle 
Rotary Synchronous Chopper. 
In attendance: Fed H. Gerring, Mgr. Customer Relations; George P. 
Bentley, Pres. 


INSTRUMENTS PUBLISHING COMPANY, Pittsburgh 12, Pa. 464 

Exhibiting: Publications—‘‘Instruments & Automation” and “Instru- 
ment & Apparatus News”. Buying Directory—‘‘The Instruments and 
Automation Catalog and Index’”’ Books. 


INTERNATIONAL BUSINESS MACHINES ome 
New York, N. Y, 143, 144 


Exhibiting: Electronic computers; Data Processing Machines. 


INTERNATIONAL STANDARD TRADING CORP., 
New York 6, N. Y. 311, 312 


Exhibiting: New Products—Teleprinter equipments designed as com- 
puter elements; Electronic telegraph switching systems with multiple 
inputs to computers and for communications purposes; Gas tubes and 
diodes for computers; Automatic Pneumatic Selective Tube systems 
for transmission of documents, samples, punched cards etc. with 
supervisory controls. Regular Products—High speed relays; Rotary- 
step and other telephone type switches; Interconnecting telephones ; 
Switching systems; Moly-permalloy dusts; Permalloy cores; Message 
registers ; Counters. 

In attendance: J. T. Benjamin, Sls. Mgr. & V. P.; M. Bakst, Sr. 
Engr.; E. O. Campbell, Engr. of Installations; W. Stieber, Proj. Engr. 


JAMES VIBRAPOWR COMPANY, Chicago 18, Ill. wenveee th G 
Exhibiting: New Product—Instrument DC/AC chopper. Regular 
Products—Vibrators, Portable power supplies; Transformers. 
In attendance: John A. Kennedy, Pres.; Robert C. Canning, V. P.; 
P. T. McCauley, Dir. Engr.; G. W. Plice, Chf. Engr. Spec. Prod. ; 
J. H. Quigley, Chf. Engr. Vibrator Prod.; L. Smith, Sls. 


JOY MANUFACTURING CO., St. Louis 10, Mo. oars ......824 
Exhibiting: New Products—Electrically heated cable-vulcanizer with 
two 50-watt heaters for rubber, synthetic, or plastic jacketed cables. 
Regular Products—One-piece moisture-tight electrical connectors; Neo- 
prene rubber incased precision switches; Lamp sockets; Cable vulcan- 
izers. 
In attendance: R. E. Campbell, Sls. Prom. Dir.; F. A. Bartosh, St. 
Louis Sls. Prom, Mgr. Asst.; J. Gould, C. Howard, Special Distributor 
Howard & Gould Co.; R. E. Kinter, Asst. Sls. Prom. Megr.; G. D. 
Miller, J. E. Saxe, Sls. Reps.; J. Y. Richards, Dist. Sls. Mgr. Chicago; 
o > Thorup, Sls. Prom. Mgr. St. Louis; H. B. Zeppenfeld, Sls. Mer. 
t. Louis. 


KAY ELECTRIC COMPANY, Pine Brook, N. J. .. ee 


Exhibiting: Electronic instruments. 


KAYE DEVELOPMENT CO., Stamford, Conn. _.. See 


Exhibiting: Trichrometer—continuous color process control. 


KLEINSCHMIDT, INC., Deerfield, Ill. .....420 
Exhibiting: Page teleprinter; Typing reperforator and tape trans- 
mitter ; Tape transmitter. 


KELLOGG SWITCHBOARD AND SUPPLY COMPANY, 


.. J a ae eee .....103, 104 

Exhibiting: New Products—Multi-Digit Pre-determined Decade Coun- 
ter (relay-type counting device, designed around Kellogg Magnetic 
Impulse Counter); Magnetic Latch Key (push-button switch with 
magnetic hold). Regular Products—Crossbar Switches; Relays; Mag- 
netic Impulse Counter; Lever Switches. 

In attendance: R. Rosenkoetter, Ind. Sls. Engr.; R. H. Williamson, 
Mer.-Ind. Sls.; O. J. Berger, Jr., C. A. Brendel, R R. Meridith, Sls. 
Reps. ; E. Leonard, Systems Engr.; J. Boda, Relay Engr.; J. G. Beck- 
ley, Mgr.-Elec. Sls.; H. F. Van Zandt, Asst. Sls. Mgr. 


KULKA ELECTRIC MFG. CO., INC., Mount Vernon, N.Y. .............328 

Exhibiting: New Products—Subminiature power outlets with solder 
terminals or leads; Kliptite terminal blocks with tabs to fit standard 
female connectors such as made by amp. Regular Products—Molded 
terminal blocks, toggle switches to meet government specs. Terminals : 
power outlets; convenience outlets; sockets; receptacles, cord sets, 
candelabra and intermediate sockets ; lampholders ; lugs; market strips ; 
laminated type terminal blocks; electrical wiring devices. 

In attendance: Eugene R. Kulka, E. E., Pres.; William Kulka, 
Treas. (Sls. Mgr.); Rudy Hanke, Frank Hanke, Bill Rice, Sls. Reps. 


J. B. LANSING SOUND INC., Los Angeles, Calif. .. 210 
LARSON INSTRUMENT COMPANY, Terrytown, N. Y. 318 


Exhibiting: New Products—Inkless Recorders (up to 30 styli). 
Regular Products—Excess-Variation Recorder; Contact Type Con- 
trollers; Inkless Recording Equipment; Temperature Controls; 30- 
channel Inkless Recorder; Time Recorder with Totalizer; High Speed 
Electronic Contact Meter; High Speed Recorder and Controller ; Smoke- 
Dust Indicator Control; Central Control System; Voltage Breakdown 
Tester (mobile). 

In attendance: Louis H. Larson, Chf. Engr.; William H. Henshaw, 
Gen. Sls. Mgr.; James Everett, John Parker, James Jackson, John J. 
Servatius, Ed Kirschner, Sls. Engrs.; G. Adam, Asst. 


LEHIGH CHEMICAL COMPANY, Chestertown, Md. 116 

Exhibiting: New Products—Permanent Lubrication (lubricants ap- 
proaching permanent lubrication); Thixotropic Oils (lubricants with 
handling properties of oil and film characteristics of grease). Regular 
Products—Lubricating oil; Grease; Damping fluid; Slushing com- 
pound; Additives; Greases resistant to acids, solvents or water; Metal 
cleaners ; Degreasing solvents; Emulsion cleaners. 

In attendance: C. David Haacke, Sls. Mer.; H. G. Gruber, Chf. 
Chem.; Wm. Cassanos, Roland S. Lee, Sls. Reps. 


G. H. LELAND INC., Dayton 2, Ohio . 
Exhibiting: New Products Hermetically sealed relays ; BD2 Sub- 





miniature relay. Regular Products—Ledex rotary solenoids; Ledex 
selective and stepping relays. 

In attendance: James R. Dunbar, Sls. Engr.; George B. Isaacs, 
Fred M. Pummill, Sls. Dept.; Jim Bierhaus, E. A. Dickinson, John 
Dickinson, Sls. Rep.; Gerald Leland, V. P. & Gen. Mgr.; Hans. G. 


Belitz, Sls. Mer. 
LIBRASCOPE, INC., Glendale 1, Calif. 431, 438 


Exhibiting: New Products—Electronic general-purpose Digital Com- 
puter—the LGP-30 (a serial, one-address, fixed binary point, stored- 
program, magnetic-drum computer designed to handle large-scale sci- 
entific and engineering calculations) ; Pressure-compensated Totalizing 
Flow Computer for gases to operate directly from the differential and 
pressure elements. Regular Products—X-Y Plotter & Recorder; Analog- 
Digital Converters; Read Record Heads; Ball & Disc Integrator; Dif- 
ferentials; Sine-Cosine Mechanism. 

In attendance: K. J. Slee, Sls. Mgr.; J. L. Cass, Dr. S. P. Frankel, 
W. L. Chase, Comp. Engrs.; E. W. Silvertooth, J. Everett, Sls. Engrs. ; 
W. Reinholtz, Comp. Engr. 

See ad on page 1583 


LOGISTICS RESEARCH, INC., Redondo Beach, California 442 
Exhibiting: New Products—Alwac III-E digital computer with 4,096- 
or 8,192-word magnetic drum, two instructions per word, with auto- 
matic address modification, paper tape, typewriter, punched cards, 
magnetic tape. Regular Products Alwac III digital computer. 

In attendance: W. V. Neisius, V. P.; D. D. Britton, Appl. Engr. ; 
V. White, Fld. Serv. Mgr.; S. Philips, Fid. Service Engr.; R. B. Whit- 
ney, Appl. Engr. 

See ad on page 1706 


L & O RESEARCH AND DEVELOPMENT CORPORATION, 
Wayne, Pa. 326 


Exhibiting: New Products—Automatic Transmission Measuring Sys- 
tem (records the frequency transmission of a network from 30 cycles 
to 150 kilocycles; Graphical Numerical Recorder (prints a graph of 
large dimensions on ordinary adding machine tape; through use of 
multiple traverses, prints a record of number of traverses made). 

In attendance: A. F. Cary, Pres.; William H. Deily, Chf. Elec. Sec. 


MAGNECRAFT ELECTRIC COMPANY, Chicago 7, Ill. 117 
Exhibiting: Relays. 


MAGNETIC RESEARCH CORP., El Segundo, Calif. _...... 441 

Exhibiting: New Products—Model MR-300-1C Magnetic-Computer- 
type Power Supply—Dual Magnetically Regulated A.C. Line Transients 
are eliminated by an all-magnetic Line Regulator. The second magnetic 
amplifier regulates the output voltage with respect to load changes. 
Offers .1% static regulation. 1% dynamic regulation. Regular Products 

‘“Magnestat’” Magnetic Servo Amplifiers; ‘“‘Magnepulse’’ Magnetic 
Pulse Generators; ‘“‘Micromag’’ Magnetic DC Signal Amplifier (low 
level) ; “‘Stablvolt’”” Magnetic DC Power Supplies; Magnetic AC Line 
Regulators. 

In attendance: Harry Remer, Sls. Mgr.; Dr. Hugo Woerdemann, 
Pres.; Hugh Marsland, Rep. 


MAXSON INSTRUMENT DIV. OF W. L. MAXSON CORP., 
Long Island City, N. Y. - 321 


Exhibiting: New Products—Alternator Regulator— ~a magnetic-ampli- 
fier voltage regulator designed for controlling a 3.75-KVA 3-phase 208- 
400cps alternator; Statistical Accelerometer—records on direct reading 
electromagnetic counters the number of times four specific acceleration 
levels have been experienced by the article to which the accelerometer 
is attached; Ultrasonic Flowmeter—for volumetric and gravimetric 
flow rates and totalization with no obstructions in pipe. Regular 
Products—Precision Phasemeter with incremental accuracy of 0.01 
from 30 to 20,000 cps; Inverter Frequency Regulator—regulates fre- 
quency of 2.5 KVA inverters to 400 +1.0 eps; Subminiaturized I-F 
Amplifiers—30, 60, & 90 mes; UHF Wideband Power Oscillator (200- 
2500 Mc) with power output of 40 w. 

In attendance: C. D. Berger, Sls. Mgr.: W. Kr-m, Chf. Engr.; L. T. 
Donnelly, Adm. Asst.; R. N. Evensen, pe Engr.; W. E. Thresher, 
Sls. Rep.; F. H. Rohrig, Gen. Mer. 


MECHANICAL DIV. OF GENERAL MILLS, INC., 
Minneapolis 13, Minn. _. 435, 436 


Exhibiting: New Products——‘‘Autofab’’ automatic electronic assem- 
bly machine which assembles components to printed circuits at 10,000 
assemblies a day. 

In attendance: G. O. Haglund, Dir. Sls.; D. J. Owen, Mer. Sls.; 
Philip Christopherson, Asst. Chf. Engr. Engr. Res. & Dev.; Al Driscoll, 
Mgr. Equip. Sls.; Edmund E. Johnson, Adv. Mer. 


MECHANICAL HANDLING SYSTEMS, INC., Detroit 12, Mich. 155, 156 

Exhibiting: IVC Drive with Magnetic Amplifier Control; Multi- 
Ratio Silent Reducer; Overlimitor; Standard conveyor components in- 
cluding Junior 3”, 4” and 6” Monoveyors; Standard components in- 
cluding 4” x 4” and 6” x 4” Power and Free components and Sub- 
Floor Tow Conveyor section. 

In attendance: L. J. Bishop, V. P.; P. Youngdahl, Res. Engr.; G. B. 
onc W. D. Stevens, J. P. Massimiani, Sls. Engrs.; D. Bolle, Standards 
ongr. 


METROTYPE CORPORATION, Michigan City, Ind. 461 
Exhibiting: New Products—Metrotype digital recording systems to 
collect data relative to almost any variable automatically, and convert 
and record it numerically. Regular Products—Analog-Digital Conver- 
sion, Telemetering ; Load Control; Numerical Recording. 
In attendance: Edgar M. Corson, V. P.-Sls.; George Foster, V. P.- 
Engr.; Lawrence Keenan, Regional Mer. 


MICRO SWITCH, DIV. MINNEAPOLIS-HONEYWELL, 


Freeport, 152, 153 

Exhibiting: New Products— Illuminated Push- Button Switch (minia- 
ture bayonet lamp inside head of push button); Small 2-cireuit Limit 
Switch (roller arm actuator head is field adjustable) : Environment- 
proof Subminiature Switches (trouble-free operation in a temperature 
range of from -65 to +180°F). Regular Products—Limit switches: 
Safety switches; Push-button switches; Toggle switches; Subminiature 
switches; Aircraft switches. 

In attendance: Nick Kouzmanoff, Mgr.—Central Area; H. E. Hawk- 
ins, C. J. Kremer, R. R. English, E. R. Sparks, I. F. Glosup, R. Rickey, 
T. G. Funk, Fid. Engrs.; F. E. Wilsey, Gen. Sls. Mgr.; J. K. Lincoln, 
E. Sls. Mer: R W. Sandstrom, Adv. Dept.; D. H. Brubaker, Adv. Mer. 


‘COSTS CUT 
60¢ per hour 
per machine’ 


. Simplified our time study and 
cost analysis.” 


“and, we will install your units on 
all our machines.” 


“,.. meets all our requirements. Ship 
35 more units at once.” 


—just a few of the many com- 
ments we receive daily about... 


TIME RECORDER-TOTALIZER 


® This precision instrument 
provides accurate, perma- 
nent, chronological data 
about any machine, process 
or system in plant or office 
...0n a continuous chart-roll 
which lasts four months. 
Uses no ink. Totalizer shows 


accumulated “on” time. 
descriptive literature on request 


RECORDER DIVISION 
HEAT-TIMER corporation 
657 BROADWAY, NEW YORK 12,N.Y. 


SEE US AT BOOTHS 216- wri AUTOMATION SHOW 
For more information le 63 on in C 


PRICE $55. : e=-4p 








REVERSIBLE 
DATA REDUCTION 
SYSTEM 


Handles 200,000 


Points per second! 


@ MAXIMUM RELIABILITY... no electro- 
mechanical switching units to fail or service, 


@ MAXIMUM ACCURACY ... temperature- 
stabilized standard cell array automatically 
calibrates voltage measurements. 


@ MAXIMUM LIFE... outlasts other converters 
by years of continuous operation. 


Now a brand new _ ultra-high-speed reversible data 
converter ... DATRAC... automatically translates volt- 
ages to digital data or reverses the process. 

Bulletin just released shows suggested DATRAC appli- 
cations such as: engine test data translation; reduction 
of shaft rotation and thermocouple or strain gage infor- 
mation to digital form; precision analog recording and 
playback; machine tool and chemical process control; and 
many others. Also includes specifications of five DATRAC 
converter models. Send for your copy... TODAY! 











EPSCO, INCORPORATED 


588 Commonwealth Ave., Boston 15, Mass. COmmonwealth 6-3228 


For more information circle 64 on inquiry card. 
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Exhibitors—continued 


MYCALEX CORPORATION OF AMERICA, Clifton, N. J. ae 

Exhibiting: New Products—Supramica 500 (permits operation at 
temperatures up to 1000°F; maintains thermal endurance above the 
range of organic insulating materials). Supramica 555 (capable of 
being precision molded, offers thermal endurance up to 950°). Syn- 
thetic Mica (Synthamica) for appliance terminals, allows water emmer- 
sion of kitchen applianees. Printed and etched circuits. Regular Prod- 
ucts—Mycalex—410, 400, 410X, KM and K _ glass-bonded mica, Com- 
mutation Telemetering Switches; Mycalex Tube Sockets; Commutator 
Plates. Boe 

In attendance: Kenneth Tindall, Mgr. Pacific Div.; Richard Hall, 
Comm. Engr. 


NASH ENGINEERING COMPANY, South Norwalk, Gonn. 129, 130, 131 


Exhibiting: Air compressors for automation. 
See ad on page 1628 


THE NATIONAL CASH REGISTER COMPANY, 
Dayton $8, Ohio -cseee2T, 428, 429 
Exhibiting: Standard Class 31 Accounting Machine; 142A Payroll 
Machine; 126 Magnetic Tape Unit. ; ‘ 
In attendance: J. E. McDade, Mgr. Electronic Sls.; Dr. Daniel Teich- 
reew, Sr. Elec. Appl. Spec.; C. K. Shoys, M. F. Harris, Elec. Appl. 
Spec. 


NORTH AMERICAN AVIATION, INC., Los Angeles 45, Calif. 422, 423 
Exhibiting: NATPAC—general-purpose programmed automatic com- 
puter; NADAR—crash-proof airborne tape recorder and associated 
playback ; Self-balancing Potentiometer for aircraft flight instrumenta- 
tion. NATECS—electronic emergency traffic control system. 
In attendance: D. S. Grant Brooks Van Hauten, A. F. Krueger, Lee 
Amedt. 


NORTH AMERICAN MANUFACTURING CO., Natick, Mass. 125 
Exhibiting: New Products—‘‘Protomaker”’ (portable laboratory de- 
signed to manufacture printed-circuit prototype). Regular Products 
Printed Circuits. 
In attendance: H. E. Jones, Pres.; Richard G. Zens, Gen. Mgr.; 
John M. Falla, Sis. Mgr. 


NORTH AMERICAN VAN LINES, INC., Fort Wayne, Ind. .. 469 
Exhibiting: Exhibit booth transportation and care. ; 
In attendance: Harold S. Bechert, Mgr. Industrial Sls.; Miss Marion 

Childs, Mr. Ben Mundkowsky, Mr. Stuart Lowe, Sales. 


NORTH ELECTRIC MFG. CO., Galion, Ohio... 145, 146 


Exhibiting: Remote & supervisory equipment; electronic components. 


OPTRONICS, Ingiewood 2, Calif. 

Exhibiting: New Products—Electronic Autocollimator—optically meas- 
ures minute angular changes (half second to half degree). Azimuth 
and elevation angular changes read directly on panel meters and DC 
voltages (25 MV/sec) available for automation applications. 

In attendance: Oscar Falcon, Pres. 


PAK-RAPID, INC. West Conshohocken, Pa. 

Exhibiting: ““Pak-Rapid’ Automatic Packaging Equipment. 

In attendance: James Irvine, Pres.; Benjamin Karpowicz, V. P.; 
Samuel B. Vrooman, Sec.; John J. Coakley. 


PANELLIT, 106., Skokie, WL ................................ 191-115 
Exhibiting: New Products—Information systems that automatically 
log process conditions, continuously monitor variables, provide signal 
and readout. Regular Products—Annunciators. Complete centralized- 
control centers, including graphic panels for process control. 


PEDERSEN ELECTRONICS COMPANY, Lafayette, Calif. 
PIC DESIGN CORP., Lynbrook, L. I., N. Y. 204 


Exhibiting: New Products—Precision breadboard servo kits for engi- 
neering and development work and all electronic mechanical applica- 
tions. Regular Products—Precision instrument components complete 
from stock (shafts, collars, couplings, gears, differentials, speed re- 
ducers, breadboard parts). 

In attendance: Wimfred M. Berg, Pres.; Rowland Schwenker, V. P.; 
Leroy W. Beier, Sls. Rep. 


POLARAD ELECTRONICS COMPANY, Long Island City, N. Y. ..210 


Exhibiting: Remote control equipment. 


POST MACHINERY COMPANY, Beverly, Mass. 


Exhibiting: Electronic counters and controls. 


POTTER & BRUMFIELD, Princeton, Ind. ........... ehh ae 305 
Exhibiting: Electric relays—all types—all sizes for all applications. 
In attendance: R. M. Brumfield, Pres.; Dale V. Cropsey, V. P.; C. J. 

Dorr; Zeke Smith; D. L. Sisson; H. A. Turner. 


POTTER INSTRUMENT CO., Great Neck, L. I., N. Y. 

Exhibiting: New Products—Magnistors—small saturable reactors 
used to control electrical pulses or sine waves in frequencies of 100 
ke to 30 Mc. Magnistors can gate, switch amplify, count and register, 
as well as form logical arrays for adding, subtracting, shifting and 
other computing functions; Model 903 Perforated Tape Reader with 
reading speeds of 600, 300 or 150 per second, 5 millisecond start time, 
stops on a character; 5, 6, 7, or 8 channels. Servo-controlled reel-drive 
Motors; Magnetic Digital Recording Heads that eliminate “digit drop- 
outs” thru use of high accuracy machined all-phosphur bronze head 
mounts. Regular Products—-Model 902 Magnetic Digital Tape Handler ; 
Mode! 564 Preset Interval and Delay Generator; Model 432 Counter 
Chronograph; Model 840 Frequency Time Counter. 

In attendance: John J. Wild, Sls. Mgr.; John B. Flynn, Sls. Engr. ; 
Edward Stemm, Sls. Rep. 

See ad on page 1705 


PRECISION SCIENTIFIC CO., Chicago 47, Ill. 220, 221 

Exhibiting: New Products—Automatic Distillation Apparatus (ASTM 
D 86 repetitive distillations of petroleum products; automatically plots 
distillation curve, initial boiling point, end point); Automatic Reid 
Vapor Pressure Recorder (monitors motor gasoline blending. Corre- 
lates with ASTM D 323); Automatic Loading Rack Flash Point Tester 
{for “‘go-or-no-go” flash testing of distillate fuel at bulk distributing 
points; operated by truck driver); Precision-Dow Dual Recordomatic 





222, 223 
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Titrometer (for opaque solutions impossible for colorimetric titrations, 
multiple end-points. Titrates within five minutes.); Precision-Shell 
Dual Titrometer (two diverse titrations simultaneously.) 


PRINTED ELECTRONICS CORPORATION, Natick, Mass. 
Exhibiting: Portable laboratory to manufacture printed circuit pro- 
totypes. 
In attendance: H. Eugene Jones, Pres.; Richard G. Zens, Gen. Mer. ; 
John M. Falia, Sls. Mgr. 


PRODUCTION INSTRUMENT COMPANY, Chicago 6, Ill, 124 

Exhibiting: New Products—PIC-600 Electric Counters (50,000,000 
count life rating, 1000 counts per minute, 7 watt power consumption) ; 
PIC Dozens Counters (counts and records dozens counted. Regular 
Products—Super-Wizard Electric Counters; Mercury Electric Counters ; 
Actuating Switches for Electric Counters; Monitor Automatic Batch 
Counters; Silver King Stroke & Revolution Counters; Junior King 
Stroke Counters; SMX Stroke Counters; Clipper Coil Winding Ctrs. : 
Tape Recorder Counters; Telephone Message Ctrs. 

In attendance: Paul L. Poole, Pres.; Jos. F. Visin, V. P. -Sls. Mer.: 
R. J. Visin, Ass’t. to Pres.; R. J. Marlatte, Plant Mgr.; J. A. Tyska, 
J. R. Gaudry, Jos. H. Woolf, Sls.; B. Wollar, Geo. Burry, Engrs. 


RADIO FREQUENCY LABORATORIES, INC., Boonton, N. J. 229, 230 

Exhibiting: New Products—Model 983 “Voicon” Voice-plus-Control 
terminals for use on wire lines, microwave or power line carrier: 
Model 591 Frequency Meter (125 Ke to 1000 Mc) with accuracy of 
0.005%. Regular Products—‘“Comvor” data transmission terminals for 
telemetering and supervisory control; AC-DC instrument calibration 
standard; Magnet Charging and Magnet Treating equipment; Chassis 
slides; “‘Sealnuts’; Handles for cases. 

In attendance: Robert H. Denton, V. P.; Henry H. Emker, Appl. 
Engr.; David S. Kromka, Sls. Mgr.-Test & Service. 


J. B. REA COMPANY, INC., Santa Monica, Calif. 


Exhibiting : New Products—READIX—a general-purpose low-cost, 
medium-speed digital computer for business data processing, scientific 
computation, industrial control, data reduction. Regular Products— 
Robey Rotor miniature motors and gyros; Autopilots; Cruise Controls; 
Helicopter hovering controls; Reatherm Surgical Cold Blanket. 

In attendance: Lloyd Schumacher, V. P.; Russell LeVesque, William 
McGuckin, Richard Davis, Customer Relations; Jim Mitchell, Richard 
Russell, Proj. Engrs. 


REPUBLIC MFG. COMPANY, Cleveland 11, Ohio 233, 234 
Exhibiting: New Products—Lo Torq High Pressure Selector Valves 
for 6000 psi service; Gage Protectors which cut out gage when pressure 
rises above setting. Regular Products—Industrial and Aircraft Valves 

Needle, globe, relief, etc. 

In attendance: George Goecke, Sls. Engr.; F. C. Atack, Sls. Megr.; 
A. O. Bates, Pres.; Frank Hribar, Sls. Engr.; A. M. Burgh, M. Siskin, 
A. J. Reilly, V. J. Sloma, J. P. Murphy, Flow Products Co. (Distr.) ; 
Frank Lammers, Arnold Johnson, W. J. Farrell, Steve Hobbs, Wallace 
Tube Co. (Distr.). 


ducer (torque rating 30-in-lbs, maximum 1/3 hp); Model 24 Zero Max 
Variable Speed Reducer (100-inch-lbs torque, maximum 3/4 hp); Zero 
Max “G-R” series (gear reduction); Tork-O-Stat overload protector 
(mechanical slip clutch); Gear-O-Mat gear reducer (reduction ratios 
through 5 to 1 and hp through 1/2 lp). Regular Products—Zero Max 
Variable Speed Reducers (1/30 through 3/4 hp; instant reverse and in- 
stant neutral). 

In attendance: Richard G. Gray, Pres.; Richard A. Hersey, Sls. 
Engr., Revco factory; D. C Batterson, Dist. Rep. 


SAFFRO-GETTLEMAN CO., Chicago 10, Ill, .....408 


Exhibiting: New Products—Universal Magnetic Test Set. Complete 
test set-up for magnetic lamination tests following ASTM specifica- 
tions. Wattmeter of 1/10th percent accuracy. Lab Standard. Regular 
Products—Electrical instruments of 5% accuracy AC and DC; Electri- 
eal instruments of 2% accuracy DC only; Portable, lab and test in- 
struments with accuracies to 1/20th%; Variable transformers; In- 
verters; Vibrators. 

In attendance: Yale L. Saffro, Marv Gettleman, Partners; Jay 
Mages, J. Bobera, H. Miller, Slsmen. 


THE SCAM INSTRUMENT CORP., Chicago 18, Ill. 

Exhibiting: New Products—Du-All annunciator; a single relay an- 
nunciator system that provides a flashing sequence with audible sig- 
nal and automatic return to normal. Regular Products—De-Line an- 
nunciators systems; S-line annunciators systems; Explosion Proof 
annunciators systems; Remote annunciators systems. 

In attendance: Cary Wilson, Pres.; Howard Warren, V. P.; Thomas 
Mitsos, Engr. 


SENSITIVE RESEARCH INSTRUMENT COMPANY, 
nh ee ee eee 
Exhibiting: Small electrical panel meters; Electric test instruments ; 
Laboratory Standard instruments. 


See ad on page 1572 
SIMPSON ELECTRIC COMPANY, Chicago 44, Ill. 


Exhibiting: New Products—383 In-Circuit Capacitor Leakage Tester : 
388-3L Term-O-Meter; 458 7” Colorscope; 434 Varidot Generator; 397 
Line-O-Meter. Regular Products—1000 Tube Tester ; 479 TV-FM Genera- 
tor; 266 AC-DC Volt-Ohm-Milliammeter; 303 Vacuum Tube Volt- 

e”, 414”, 51”. 
Pete Papas, Ted Franks, Slsmen; Bob Middleton, 
Engr.; Dudley A. Hansen, Fld. Engr.; M. O. Buehring, Sls. Mgr.; Al 
Arbeiter, Engr.; Jack Whiteside, Mgr.; Larry Patterson, Joe Cubert, 
Production. 


SORENSEN & COMPANY, INC., Stamford, Conn. _..... 
Exhibiting: Regulators; Transformers; Power Supplies. 
See ad on page 1595 


(compares two perforated 
paper tapes and stops whenever the characters sensed on the two tapes 
are not identical). Regular Products—Coded Keyboards; Paper Tape 





Readers; Automatic Tabulators and Report Writing Machines; Custom 
Data Preparation Devices. 

In attendance: Charles F. West, Pres.; Thomas G. Holmes, V. P.; 
Harlan F. Manweiler, Sec.; James B. Allen, Chf. Engr. 


SPENCER MFG. COMPANY, Chicago 41, Ill. - 118 


Exhibiting: Automatic control systems; counters. 
See ad on page 


STANDARD ELECTRONICS COMPANY, Chicago 21, Ill. 


STANDARD oe RESEARCH CORP., 
New York 21, N. Y. . 322 
Exhibiting : _— Products- Sere Integrator. Regular Products 
Diamatrol—DB Model. 
In attendance: Dr. Frederic Fua, Res. Dir.; M. N. Kirby, Sls. Mgr 


HERMAN D. STEEL CO., Philadelphia 6, Penna. .... ....334 


Exhibiting: Swiss Screw Machine Products; Precision Pinions and 
Gears; Clockwork Mechanisms; Precision Components. 
In attendance: William W. Woolford, Manager. 


STERLING MANUFACTURING COMPANY, Cleveland, Ohio ... 408 


Exhibiting: Battery testers; Portable electrical instruments. 


STREETER-AMET COMPANY, Chicago 13, Ill. ..122, 123 
Exhibiting: Automatic measuring, weighing, and counting machines. 
Print-out weight and load registers. 
See ad on page 1692 


STROMBERG-CARLSON CO., SPECIAL PRODUCTS — 
Rochester 3, N. Y. 2 416 


Exhibiting: Precision Limit | Detectors. 


THE SUPERIOR ELECTRIC COMPANY, Bristol, Conn. . ..405, 406 
Exhibiting: New Products—Tubeless magnetic stabiline automatic 
Voltage Regulators. Regular Products—POWERSTAT Variable Trans- 
formers; STABILINE automatic Voltage Regulators. 
In attendance: R. J. Caccavelli, A. Stephens, H. Lorenson, Sls. 
Engrs.; J. S. Louden, Sls. Mer. 
See ad on page 1623 


SURPRENANT MFG. CO., Clinton, Mass. 202, 203 

Exhibiting: New Products—Teflon jacketed hook-up wire; Extruded 
Teflon jackets on Teflon insulated wire and Teflon coaxial cables; 
Silicone rubber hook-up wires ; Miniature Coaxial Cables; Low Capacity 
Coaxial Cables. Regular Products—Coaxial cables; extruded Teflon 
and Kel-F insulated wire; low temperature tubing and jackets; high 
temperature hook-up wires; wires for miniaturization. 

In attendance: G. E. Forsberg, V. P.; D. C. Alexander, Chf. Engr. ; 
D. E. Hollinger, Richard Surprenant, Gerard Mulloney, Edward Olsta, 
Thomas Kulow, Sls. Engrs. 


SWISS JEWEL COMPANY, Phila. 6, Pa. .. ..334 
Exhibiting: Sapphire and ruby jewel bearings, guides, specialties, 
phonograph points. 
In attendance: William W. Woolford, Mgr. 


TELEREGISTER CORP., Stamford, Conn. .. 166, 167 


Exhibiting: New Products—Electronic Data Flow Systems for In- 
ventory Control (keyset in booth is tied in to United Air Lines’ UNISEL 
System in Chicago, and current availability information can be read 
out). Regular Products—Automatic Stock and Commodity Quotation 
Board (live display operated by wire from Teleregister’s New York 
transmitting station) ; Magnetronic Reservisor; Centronic. 

In attendance: W. L. Box, Central Reg. Mgr.; A. F. Goll, Quotation 
V.P.; John Granbery, D. J. Laughlin, Industrial Sls.; J. H. Mitchell, 
Industrial Rel. Mgr.; E. L. Schmidt, Industrial V.P.; S. J. Sindeband, 
Pres.; R. E. Sprague, Fld. Oper. Mgr.; T. M. Steele, Ass’t. to Pres. 


TELEX, INC., St. Paul, Minn, 210 


Exhibiting: Decade boxes; Slip rings. 


TUBE TURNS PLASTICS, INC., Louisville 11, Ky. ae 
Exhibiting: New Products—Line of instrumentation Fittings of un- 
plasticized polyvinyl chloride and, for use with them, corrosion resistant 
Flexible Tubing. Regular Products—Injection molded PVC Pipe Fit- 
tings. 
In attendance: C. B. McLaughlin, Exec. V. P.; Ted Bushnell, Sls. 
Rep.; Earl Erich, Sls. Engr. 


UEHLING INSTRUMENT CORP., Paterson 3, N. J. : 418 
Exhibiting: New Products—Tel-Flo meter for measuring flowrates 
and purging line; pressures to 300 lbs. Regular Products—Indicators 
for liquid level, vacuum, pressure; barometers; draft gages; manome- 
ters; vacuum and absolute pressure recorders. 
See ad on pages 1694, 1780 


UNITED ELECTRIC CONTROLS CO., Watertown 72, Mass. 
Exhibiting: New Product—Type E32N indicating temperature con- 

trol, Regular Products—Temperature, pressure and vacuum controls. 
In attendance: J. Henderson, W. Sherertz, Sls. Engrs. 


VANGUARD INSTRUMENT CORP., Valley Stream, N. Y. 118 


Exhibiting: Process control instruments. 


VEEDER-ROOT, INC., Hartford 2, Conn. 411 


Exhibiting: A-c and d-c electrically operated counting devi ices. 
See ad on page 1746 


VICTOR ADDING MACHINE COMPANY, Chicago 18, Ill. 

Exhibiting: VIC-DAR electronic digital conversion of analog volt- 
age to unitary or binary count, for machine control, listing of infor- 
mation, card or tape punching, mathematical operations, or injection 
of control information. 


WECKESSER COMPANY, Chicago 30, Ill. 

Exhibiting: New Products—Molded black nylon screws and nuts of 
hardest grade nylon. Requires no insulating bushings, washers, or 
sleeves; non-magnetic, non-corrosive, and light in weight. Regular 
Products—NyGrip Cable Clips; EthoLoc Cable Clips; Perforated Plastic 
Strapping; “‘D’’ Washers. 

In attendance: Ethan Weckesser, Evelyn Weckesser, Owners; Harry 
A. Ewalt, Gen. Mgr.; Mary Kay, Sls. Mgr.; Nancy Stirling, Adv. 
Mer.; Edward Placzek, Shop Supt.; Alice Schwada; Alice Stemler, 
Jean Zombek. 

See ad on page 1768 


RESEARCH 


MODEL INDUSTRIAL 


MODEL 
LABORATORY 
MODEL 


Cambridge pH Meters 


The three portable models illustrated above incorpo- 
rate new and important advantages. A.C. line opera- 
tion eliminates battery nuisance. Laboratory and 
Research models use electron-ray tube for precise 
null-point indication. Industrial model is direct-read- 
ing, continuous-indicating; ruggedly built for plant 
use. 


Accuracy: Research .02 pH, Laboratory .05 pH, Industrial 
.10 pH, Cambridge pH equipment also includes single- and 
multi-point indicators and recorders. Send for Bulletin 
910-MR. 


CAMBRIDGE INSTRUMENT COMPANY, INC. 
3742 GRAND CENTRAL TERMINAL, NEW YORK 17, N. Y. 


Pioneer Manufacturers of 
PRECISION INSTRUMENTS 


For re information le 65 on inquiry card. 


WEST INSTRUMENT - CORPORATION, shieegs 41, Ul. 301, 302 

Exhibiting: New Products—Tubeless potentiometer Strip Chart Re- 
corder (no vacuum tubes). No gear changing necessary to change chart 
speed. Regular Products—Complete line of temperature controllers, in- 
dicators, and accessory equipment. All instruments will be in opera- 
tion in booth. 

In attendance: Richard K. West, Pres.; Ardmore M. Miller, Asst. 
Sls. Mgr.; William C. West, Jr., Chf. Res. Engr.; Ray Welch, Al 
Warner, Sls. Engrs. 

See ad on page 1/69! 


WESTERN UNION TELEGRAPH COMPANY, Chicago 26, Ill. ....459 

Exhibiting: Type 19 Teleprinter (automatic and keyboard sending/ 
receiving) ; Selector shelf tape-repeater cabinet equipped with one tape 
Teleprinter; Receiving only page-type teleprinters; Type 14 receiving- 
only printer-perforator for data processing. 

In attendance: R. F. Dirkes, Dir. Facsimile & Private Wire Service; 
G. A. Trapp, Div. Mgr. private wire services; I. Weiner, C. F. Grout, 
Div. Sls. Reps. private wire services; Mrs. C. M. Macintyre, Div. Supv. 
private wire service; Mr. Marie Harrison, private wire services rep. 


WOLLENSAK OPTICAL COMPANY, Rochester 21, N. Y. ..............168 

Exhibiting: New Products—High Speed Cine-oscillographic Camera 
for simultaneous high-speed photography of a mechanical action and 
its related electrical characteristics. Regular Products—Fastax Cam- 
eras; Goose control units; Lenses; Timing generators; Lights; Expo- 
sure meters; Tripods. 

In attendance: Robert D. Shoberg, Mer. Fastax Div.; 
Hyzer, Consulting Engr. 


ZENITH ELECTRIC COMPANY, Chicago 10, Ill. . 306 

Exhibiting: New Products—WB Multiple Circuit Timer with indi- 
vidually mounted circuit switches. Regular Products—Magnetic 
Switches; Transfer Panels; Manual Set Timers; Automatic Reset 
Timers. 

In attendance: Lew Coren, Pres.; Norton Ferber, Gen. Mgr.; Victor 
Helford, Sls. Mgr.; “‘Casey’’ Goc, Des. Engr.; John Naudzuinas; John 
Borris; Robert Eising; Melvin Rukin; Joseph Naudzuinas. 

See ad on page 1644 


ZOOMAR, wn Glen mn L. I, New York . 


William G. 





Maintenance and Servicing of Electrical Instruments 
By JAMES SPENCER 
Cloth, 278 pages, 274 illustrations. $3.00 postpaid 
Payment must accompany order 
The Instruments Publishing Co., Inc. 
845 Ridge Ave., Pittsburgh 12, Pa. 
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New Instruments... 
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and 





AUTOMATION 


Ceramic-and-metal Electron Tubes 


SIGNIFICANCE 

| envi unpredictable life, mi- 

crophonics. and temperature-sensi- 
tivity turned many control and servo 
men from electron tube enthusiasts 
into seekers of substitutes for tubes 
during World War II. The following 
prediction was made in 1947: 

“To try to drive them [electron 
tubes] out of our field would be futile. 
To drive them out of those automatic- 
control applications where they DON’T 
belong is the obvious duty .. . Elec- 
tron-tube functions, such as rectifica- 
tion, amplification, or oscillation, can 
be performed by non -electronic de- 
vices ... 

This was written a year before Bell 
Labs’ announcement of the discovery 
of the transistor—five years before 
magnetic amplifiers and transistors 
became widely available. 

A revolution, rather than an evolu- 


“—. FB. 
mentation,’ 
page 1001 


Behar, “Electron Tubes in Instru- 
Instruments, Vol. 20, Nov. 1947, 
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tion, was needed in tube design, con- 
struction and manufacture. This is it! 

By “this” we mean GE’S announced 
complete line of ceramic-and-metal 
tubes for applications including “in- 
dustrial controls.” These coming in- 
dustrial tubes will, no doubt, possess 
all of the 6BY4’s properties. Of these 
properties, the most sensational is op- 
erability at 500°C, but the most im- 
portant properties for instrumenta- 
tion are (1) RIGIDITY, whence mini- 





*““Microminiature” Triode 


New “6BY4” ceramic triode is an- 
nounced as “designed specifically for 
UHF TV” but will meet other needs 
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because it will operate while red hot, 
resists mechanical shocks and provides 
extraordinary electrical characteris- 
tics owing to micro-spacing of triode 
elements.—Tube Dep’t, General Elec- 
tric Co., Schenectady 5, N. Y. 
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mized microphonics, (2) USE OF TITAN- 
IUM, whence rapid cleaning up of 
gases, (3) CERAMIC BODIES with ther- 
mal expansion coefficient virtually 
equal to titanium’s, whence long serv- 
ice life. 

Also important will be the purely 
electrical characteristics of the com- 
ing industrial tubes. Some idea of 
what these will be can be gained from 
the specifications of the 6BY4: 

Electrical characteristics (as Class 
A amplifier) include plate voltage of 
200, amplification factor of 100, trans- 
conductance of 6000 micromhos and 
plate current of 5 ma. Operating re- 
sults as grounded-grid amplifier when 
operating at 900 Me with 10-Mc band- 
width include power gain about 17 db, 
noise figure about 8% db and plate 
current of 5 ma. 

We heartily agree with Dr. C. G. 
Suits, GE’s director of research, that 
this achievement “shows that the vac- 
uum-tube art is far from dead.”— 

MFB 
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PROCESS CONTROL AND MONITORING 





25-point Monitoring System 


New “Electronic Scanner” can mon- 
itor up to 25 variables at rate of either 
1 or 5 points per second. All 25 points 
can be set in minutes by untrained 
personnel on miniature slide wires; 
and all set points can be viewed and 
compared at a glance. Built-in ““mem- 
ory” causes scanner to by-pass in- 
operative points and monitor remaind- 














Scanning Unit 


er. Indicating unit has 25 sets of red 
and green lights; simple two-wire 
connection to a recorder can give user 
daily or weekly (or other) charts.— 
Fielden Instrument Div., Robertshaw- 
Fulton Controls Co., 2920 N. 4th St., 
Philadelphia 33, Pa. 


302 
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Indicating Unit 


Redesigned Process Controller 


New control unit of “American- 
Microsen Electronic Process Control 
System” mounts on a standard radio 
relay rack, minimizing mounting prob- 
lems and maximizing accessibility. 


5759 


Control units mounted one above the 
other form a continuous panel surface 


with control-mode adjustments at 
front. Since controller utilizes d-c sig- 
nal, it need not be shielded from inter- 
ference and needs no voltage or tem- 
perature regulation to retain its in- 
herent accuracy.—Manning, Maxwell 
& Moore, Inc., Stratford, Conn. 
eee |e = 303 . 


Self-balancing Receiver-recorder-controller 


New “Electronic Receiver Record- 
er,” for dc type pickups and dc tele- 
metering systems used in power 


plants, process plants, and labs, can, 


house up to four plug-in de receivers, 
or two receivers and two pneumatic 
controllers. Any non-linear inputs are 


linearized by characteristic cam in re- 
ceiver. Thus, it is possible to combine 
four records from de pickups, ac pick- 
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ups, or pneumatic transmitters, on one 
uniformly-graduated chart. Each de 
receiver operates on potentiometric 
null-balance principle, using an elec- 
tronic voltage reference in place of 


Selo 


conventional standard cell and bat- 

tery. Receiver ranges are 0-2 mv to 0- 

20 v. Sensitivity 0.05%; pen response 

speed 5 seconds for 0-to-100% of scale. 
Bailey Meter Co., 1050 Ivanhoe 

Road, Cleveland 10, Ohio. 

F r , re nf . 5+ r 304 


Receivers and Gages 


New “V5” small-size receivers and 
temperature, flow and pressure gages 
permit compact instrument panels, 
yet, because of their unique design 
and illumination, are easy to read 
even from a distance. Each gage or 


5572 


ya 


& 
pietgterderrgs 
oa } o rad 
HHA Hit 
UHL 


gor" £m 4m 


ABCAYRMBEMsA £m AG 


uit 


& 
I 

















receiver is an independent unit and 
can be grouped with as many as eight 
others in a single case or mounted in- 
dividually. Units can be used as self- 
contained measuring instruments or 
as receivers for pneumatic transmit- 
ters and controllers. On most gage 
models, duplex units are available.— 
Republic Flow Meters Co., 2240 Diver- 
sey Parkway, Chicago 47, Ill. 
305 


Bridge Balance 
New “Type 8-110” 4-channel bridge 
balance provides necessary control 
link between resistive-bridge primary 
elements and recording or indicating 
instruments. Up to four 120-ohm to 
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What surprises most engineers the 
first time they see one of CEC’s 4-300 
Pressure Pickups is its small size. But 
when they learn of the performance, 
surprise often turns to amazement. 
With the 4-300’s, there’s no compro- 
mise on either compactness or accu- 
racy ... you get both in a single unit, 
with ruggedness that provides labo- 
ratory accuracy under the most ad- 
verse conditions of use. 

For your next pressure measure- 
ment job... where you need high 
accuracy, rapid response and mini- 
mum size... check these important 
features, common to all CEC 4-300 
Pressure Pickups... 


compactness... 


accuracy... — 
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WIDE CHOICE OF RANGES... gage, absolute 
and differential units... full-scale ratings 
low as | psi, high as 5000 psi. 
ACCURACY...0.75% maximum linearity 
deviation...unusually low hysteresis, tem- 
perature effects, and acceleration response. 
EXTREME MINIATURIZATION... 
in diameter. 


bodies as 
small as 42” 
STANDARDIZATION . .. Same basic sensing 
element in all models... uniform excita- 
tion voltage and output greatly simplify 
system design and operation. 

COMPLETE CALIBRATION CERTIFICATE .. . al/ 
characteristics measured .. . signed certifi- 
cate sent with each pickup. 
ADAPTABILITY...several mounting methods 
offered . . . standard fittings supplied. 


There’s a CEC Pressure Pickup for al- 
most every purpose. For complete 


information let us send you Bulletin CEC 
1552-27 





Consolidated Engineering 


Corporation 


ELECTRONIC INSTRUMENTS FOR MEASUREMENT AND CONTROL 


300 North Sierra Madre Villa, Pasadena 15, 


Albuquerque, Atlanta, Buffalo, Chicago, Dallas, 
San Francisco, Seattle, Washington, D. O. 


Sales and Service Offices Located in: 


Detroit, New York, Pasadena, Philadelphia, 
For more information circle 66 on inquir 
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NEW INSTRUMENTS 





350-ohm pickups can be connected. 
Each channel has its own front-panel 
voltage control, and channel-selector 
switch connects any desired channel to 
voltmeter circuit. Pickups of different 
resistance values can be used simul- 
taneously, and individual sensitivities 
can be set.—Consolidated Engineering 
s Ps. Pesedens 15, Calif. 


nore information circle 306 on inquiry card. 


High-speed D-c Recorder 


New high-speed electronic recorder 
takes 0.25 sec for its pen to cover 11- 
in chart; is continuously standard- 
ized. All components can be replaced 
to facilitate range changing. Manual 





pen lifter prevents ink clogging or 
tearing of chart paper. Basic chart 
speeds, 2 ips or 4 ipm; chart-drive 
step-up mechanism gives 6 iph which 
can be increased in a ratio of 30 to 1 
or 60 to 1.—IJndustrial Div., Minne- 
apetie- areneyinn ll, Philadelphia 44, Pa. 


stion circle 307 on inquiry card 


High-speed D-c Recorder 


New “High-Speed Electronic Dyna- 
master” recording potentiometer fea- 
tures 0.4-sec pen travel across 11-in 
chart scale without overshoot at end; 
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has deadband less than 0.1% of full- 
scale span; is offered with standard 
ranges as low as 1 mv for full scale, 
with source resistance up to 10,000 
ohms, with chart speeds up to 4 ips. 
Redesigned pen and pen carriage as- 
sure continuous inking at high speeds 
and prevent damage when pen comes 
to end of scale. A Thyrite voltage reg- 
ulator in field circuit of feedback 
damping generator provides constant 
damping voltage, regardless of line 
voltage variation. Damping is adjust- 
able, as is amplifier gain.—The Bristol 
Company, Waterbury 20, Conn. 


For more information circle 308 on inquiry card. 





Gas Density Balance 


New Gas Density Balance measures 
density of a sample gas by a unique 
null balance principle. A small dumb- 
bell is supported on a_ horizontal 
quartz fiber; one ball is punctured and 
hence has no buoyancy; the other 


tends to rise or dip as gas density in- 
creases or decreases. Rotational force 
about quartz fiber is proportional to 
density of sample gas. Dumbbell is 
restored to its null position by apply- 
ing to its surface an electrostatic po- 
tential proportional to sample’s den- 
sity. Balancing potential is indicated 
or recorded. Speed: 95% response in 
less than a minute; accuracy 0.5% of 
full scale.—Arnold O. Beckman, Inc., 
1020 Mission St., South Pasadena, 
Calif. 
For mor e 309 on inquiry card. 


Photoelectric Controller 


New “Set P4L” ready-to-use photo- 
electric controller operates over dis- 
tances up to 100 ft and affords speeds 


up to 600 operations per minute. High 
sensitivity assures positive action un- 
der widely varying light conditions 
and interference caused by vapor or 
dust. Plug-in chassis provides simple 
installation and minimal maintenance. 
—Photoswitch Div., Electronics Corp. 
of America, 77 Broadway, Cambridge 
42, Mass. 


ore information e 310 on inquiry card. 


Photoelectric Controller 


New “Model F1A” is for protection 
as well as repetitive type applications. 
Plate relay energizes when light beam 


is on phototube and all tubes are op- 
erating; relay de-energizes when light 
beam is interrupted or when a tube 
filament fails or any tube loses emis- 
sion, thus affording “fail-safe” oper- 
ation.—Autotron Co., Box 722-Q, Dan- 
7 Till. 


m1 forrr on 
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Annunciator Alarm System 


New “Model SC-10” annunciators 
have flexibility and features most com- 
monly required in industrial alarm 
systems; consist of standard “DE” 


line cabinet, special plug-in relays and 
a special “lite box” with a 2-section 
backlighted nameplate. Operation of 
alarm sequence is independent of ei- 
ther of the field signals connected to a 
common plug-in and “lite-box” com- 
bination; is also independent of relay 
speed, etc. Two important differences 
from conventional 2-relay-alarm cir- 
cuit: (1) audible signal cannot be 
silenced for approximately 8 seconds 
after alarm first occurs; (2) on re- 
curring alarms, no audible signal 
without an interval of about 2 minutes 
between return to normal and re- 
alarm of same condition.—Scam In- 
strument Co., 3909 W. Irving Park, 
Chicago 18, Il. 

Siac th eaaona tes 


rcle 3912 on inquiry card. 


TEMPERATURE 


Complete Miniature Line 


New miniature electronic indicat- 
ing-recording and controlling receiv- 
ers, with transmitters for process var- 
iables, supplement maker’s miniature 
pneumatic process-control instrumen- 
tation. This is said to be “the first 
time that a major instrument manu- 
facturer has offered both electronic 
and pneumatic miniature transmis- 
sion instruments.”—The Bristol Com- 
pany, Waterbury 20, Conn. 


No details received as this 


New closed-cir- 
cuit television 
system comprises 
acamera 
equipped with a 
small “Resistron” 
tube, a tripod, a 
remote control 
box, a control 
unit and one or 


more monitors. “Resistron” tube is 
relatively insensitive to high tempera- 
tures; is small enough for 35-mm 
camera lenses to be used; has clarity 
of detail—Curtiss-Wright Corp., 
Wood-Ridge, N. J. 

For more information circle 314 
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Check Well 


New check well 
comprises thermo- 
couple and dial 
thermometer for 
quick visual check 
of critical tempera- 
ture points. Rapid 
response is attrib- 
uted to small (3/16 
in OD) protection 
tube and light-gage 
couple junction bot- 
tomed in tube. Both 
protection tubes 
are made of 304 
stainless steel; 
process connection 
and maker’s pack- 
ing glands of 303 

stainless. Duplex couples are available 
in copper-Constantan, Chromel-Alu- 
mel and iron-Constantan calibrations. 
—Conax Corp., 7811 Sheridan Drive, 
Buffalo 21, N. Y. 


For more information circle 315 on inquiry card 


Resistance-thermometry 
Compensated Bulb 


New “Model 242P Resistance Temper- 
ature Detector” is said to “measure 
industrial temperatures | to 1300°F 
with laboratory accuracy’; can be 
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oe Minimum 8 in 
Maximum 441i. in 


connected to a remote control panel 
through ordinary copper wire with no 
limitation on length of wire (three- 
lead compensation method); requires 
no electronic amplification and can be 
used with inexpensive resistance- 
bridge electrical instruments.— 
Thomas A. Edison, Inc., Instrument 
Div., West Orange, N. J. 

For n circle 316 


more informn 3+ 


Resistance-thermometric 
High-output Elements 


New “High Resistance Temperature 
Probes” (20,000 ohms) when used 
with maker’s “TME” bridge network, 
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MISSILE SYSTEMS 
Research and Development 


Broad interests and exceptional abilities are required of scientists 
participating in the technology of guided missiles. Physicists 

and engineers at Lockheed Missile Systems Division are pursuing 
advanced work in virtually every scientific field. 


Below: Missile Systems scientists and engineers discuss future scientific 
exploration on an advanced systems concept with Vice President and 
General Manager Elwood R. Quesada. From left to right: Dr. Eric Durand, 
nuclear physicist, systems research laboratory; Ralph H. Miner (standing), 
staff division engineer; Dr..Montgomery H. Johnson, director, nuclear 
research laboratory; Elwood R. Quesada; Dr. Louis N. Ridenour (standing), 
director, program development; Willis M. Hawkins (standing), chief 
engineer; Dr. Joseph V. Charyk (standing), director, physics and chemistry 


research laboratory; Dr. Ernst H. Krause, director, research laboratories. 


Scientific advances are creating new areas of interest for those capable 

of significant contribution to the technology of guided missiles. 

Lockheed, MISSILE SYSTEMS DIVISION 
research and engineering staff 


LOCKHEED AIRCRAFT CORPORATION « VAN NUYS, CALIF. 








EASTERN 


JOINT 


COMPUTER 


CONFERENCE 


AND 


EXHIBITION 


Boston, Mass:, Nov. 7-9 





The technology of guided 
missiles is literally a new 
domain. No field of science 
today offers greater scope 


for creative achievement. 


Physicists and engineers 
with special abilities 
applicable to this field will 
be interested in new. 
developments at Lockheed 


Missile Systems Division. 


P. E. Alpine and senior 
members of the technical 
staff will be available 

for consultation at the 
convention hotel, 

H Ancock 6-2044 


MISSILE SYSTEMS DIVISION 


NEW INSTRUMENTS 





provide 5-volt output signals (without 
amplification) for as little as 150° 
temperature change. Units are avail- 
able for measuring temperatures of 
fluids, surfaces, structures, hydraulic 
lines, cylinder heads, etc.—Arnoux 
Corp., Dept. IA-4, Box 34628, Los An- 
geles, Calif. 


For 
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Radiation Pyrometer 


New “Servotherm IR-2” infrared 
radiation pyrometer has been engi- 
neered for industrial applications; 


provides remote measurement and au- 
tomatic control of temperature of mov- 
ing objects as well as location of hot 
spots in inaccessible equipment; in- 
dicates temperature variations as 
small as 0.1 F° (smaller when oper- 
ated by an experienced technician). 
Range 50°C to 1000°C; response time 
250 milliseconds.—Servo Corp. of 
America, 20-20 Jericho Turnpike, New 
yde Park, L.d., N. Y. 
For more information circle 318 on inquiry card 


Radiation Pyrometer 


New “Servotherm IR-1” infrared 
radiation pyrometer covers nominal 
temperature range of ambient to 


5579 


1000°C; is suited for extremely fine 
measurements; indicates temperature 
variations as small as 0.1 F° (smaller 
when operated by an experienced tech- 
nician). Response time 25 milliseconds. 
Output can be fed to a recorder.— 
Servo Corp. of America, 20-20 Jericho 
Turnpike, New Hyde Park, L.1., N.Y. 
For more informatior rcle 319 on inquiry card 


Temperature Controller 


New improved model of “Gards- 
man” stepless temperature controller, 
for use with electric furnaces or other 
electric loads, modulates power input 
between 3% and 90% so that heat 


input is only equal to heat losses. No 
contactors as with conventional off-on 
systems. Available in ratings from 300 
va to 110 kva single- or three-phase 
(also in higher ratings). Thermal 
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shock to heater elements is eliminated 
as controller supplies power at a low 
level once proper temperature is 
reached. No vacuum tubes are used in 
this instrument. Multi-load units offer 
versatility, in that one unit can be 
used for several different loads and 
on either 115 or 230 v.—West Instru- 
ment Corp., 4355 W. Montrose Ave., 
Chicago, Ill. 


For 320 


Thermometer Signal 
New “Signal Eye” feature tells op- 
erator, even from a distance of 50 ft, 
when normal temperature readings 
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rise or fall. “Signal Eye Thermome- 
ters” are available in 3-in or 5-in dial 
sizes and in stem lengths from 2% in 
to 72 in, all individually calibrated to 
accuracy of 1% scale span, in many 
F and C ranges.—W. C. Dillon & Co.., 
Inc., P.O. Box 3008, Van Nuys, Calif. 
For more infor } 321 , . 
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Dewpoint Indicator 


New manually-op- 
erated dewpoint in- 
dicator, for applica- 
tions where periodic 
checks are desired, 
determines water- 
vapor content of a 
gas by cooling a mir- 
ror surface and ob- 
serving temperature 
at which dew first 
forms; is especially 
useful for monitor- 
ing heat-treating 
furnace atmos- 
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BARBER 
COLMAN 





compact, powerful 
high quality for a wide 
range of applications 








{ ' 
' MOTOR WITH CENTRIFUGAL BLOWER 


Os iii a 


Looking for a d-c fractional hp motor 
of unusually high quality, high depend- 
ability? Specify Barber-Colman, the ver- 
satile line of small motors in both per- 
manent magnet and split series types... 
in various mountings and speeds, and 
outputs up to 1/10 hp. Ideally suited to 
power electro-mechanical actuators, gen- 
erators, switches, blowers and program- 
ing devices. Barber-Colman small d-c 
motors are also available with lightweight 
radio noise filters to meet radio interfer- 
ence requirements of USAF. They are 
ideally suited for use as tachometer gen- 
erators. Whatever your problem involv- 
ing small motors, consult Barber-Colman 
Company for an expert solution. 


Write for free catalog F, 4344-1 





BARBER-COLMAN COMPANY 


Dept. V, 1415 Rock Street, Rockford, Illinois 
For more information circle 68 on inquiry card. 
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NEW INSTRUMENTS 





pheres, also for use by manufactur- 
ers and by large users of gases. It 
indicates dewpoint temperatures from 
ambient to -100°F (0.0003% moisture 
by volume in air) ; operates on a self- 
contained battery; weighs 16 lbs.— 
Instrument Dep't, General Electric 
Co., West Lynn 3, Mass. 

circle 322 on inquiry card 


For more information 


Snap-action Thermostats 


New ‘20,000 Series Thermo- 
switches” using building-block princi- 
ple are designed for low-cost tempera- 





ture control (within 3 F°) or heat re- 
tection; come in many combinations 
of head styles and mounting arrange- 


petea tas” sa 


ments for use in gases, liquids or 
solids in many types of equipment. 
Starting with basic thermal unit, user 
can chose among four head styles, 
two mounting arrangements, six dif- 
ferent snap switches, three control 
ranges, and other operating modifica- 
tions.—Fenwal Inc., Ashland, Mass. 


For more information circle 323 on inquiry card 


Appliance Thermostat 


New ‘‘EA’”’ low- 
cost electric thermo- 
stat for use in appli- 
ances, is suitable 
also for steam and 
dry heat tables, glue 
pots, sterilizers, 
alarm systems, etc.; 
is available in direct- 
or reverse-acting 
types; features the 
same snap acting 
mechanism and ther- 
mal unit as in mak- 
er’s other electric 
thermostats. Dials 
(optional) are avail- 
able in four stand- 
ard temperature 
ranges.—R o bert- 
shaw-Fulton Con- 
trols Co., Young- 
wood, Pa. 


e 324 on inquiry card 











FLOW-RATE and VOLUME 





Ultrasonic Flowmeter 


New “Ultrasonic Flowmeter,” said 
to be world’s first successful industrial 
ultrasonic flowmeter, measures either 
mass or volume flow-rate of virtually 
any fluid regardless of fluid’s elec- 
trical conductivity, without being af- 
fected by accompanying variables and 
with pressure drop virtually zero (no 
restriction in pipe section). Principle: 


a A 
5734 
each of two transponders transmits 





and receives controlled pulses, one 
diagonally upstream and the other 
diagonally downstream. Increasing 
flow-rate increases number of down- 
stream pulses and decreases number of 
upstream pulses. A unique circuit can- 
cels out sonic velocity by heterodyne 
technique, leaving only difference in 
repetition rate (which is proportional 
to flow velocity). This new method 
nullifies effect of temperature and 
density on sonic velocity, so that flow- 
rate measurement is unaffected by 
these two variables. Also cancelled 
out are variations due to pressure, 
viscosity, gas bubbles, solids in sus- 
pension, electrical conductivity or po- 
sition of installation. Gain control cir- 
cuit automatically adjusts for varia- 
tion in sonic attenuation caused by 
different fluids. A third transducer 
can be added to volumetric flow-rate 
meter to give density measurement, 
converting instrument into a mass 


flowmeter, whose automatic compen- 
sation for variations in density per- 
mits the same pipe to be used for dif- 
ferent materials with accurate control 
when switching to a new material. 
Conventional voltage indicators can 
be used for either volumetric flow- 
rate or gravimetric flow-rate output 
signal. Totalization of mass _trans- 
ferred can be accomplished by inte- 
gration of gravimetric flow-rate sig- 
nal, using built-in analog computer. 





Present design’s capacity limit 12,000 
lb/min; fluid density range about 2.5 
to 1; adaptable to any standard pipe 
size down to 2 in; temperature limits 
—50°F and 225°F standard (up to 
750°F special); pressure limit 300 
psi standard (higher special). Flow- 
meter’s body is made from steel, 
bronze, aluminum, stainless, or other 
material, depending upon corrosion- 
resistance requirements. Rangeability 
at least 20:1; linearity within 1% of 
full scale and accuracy better than 
2% of full scale—Fischer & Porter 
Co., Hatboro 35, Penna. 


For more information circle 325 on inquiry card. 





Flow-control Pump 


New controlled-volume pump with 
instrument-air stroke-length adjust- 
ment for use in pneumatic process 
control systems solves specific low- 


can operate a pilot light, horn, etc., 
directly or operate safety interlocks 
through relays. Models now in produc- 
tion accommodate standard pipe sizes 
from % in to % in. Normally, any flow 
over 1.5 gpm causes unit to function. 
—Gems Co., 64 Welles Drive, Newing- 


Small-flow Meter 


New “Sho-Rate ‘50’ 
Purge Meter” is said 
to represent an ad- 
vanced concept in me- 
tering small flows of 
liquids or gases. It 
features rugged side- 
plate construction; is 
also available with re- 
cessed plastic window 
shield for additional 
protection. Tubes are 
easily removed for 
cleaning or replace- 
ment without disas- 
sembling meter. End 
fittings quarter-turn 








positioning facilitates 
piping and mounting. 
Available in wide- 
range “Dual-Taper 
Model” with two scales etched in dif- 
ferent colors on metering tube against 
% a yellow background. Also available 
capacity flow control problems; util- with constant differential relay. 
izes a unique air servo system with ; , Brooks Rotameter Co., Lansdale, Pa. 
feedback loop to give capacity adjust- i For more informat e 329 ard 
ment with 1% accuracy. Sensitivity: a ‘ 
a 1/70 psi change in instrument con- 
trol air pressure causes resetting of 
pump stroke length.—Milton Roy Co., 
Station N, 1300 E. Mermaid Lane, 
Philadelphia 18, Pa. 
For more 0 rcle 326 on ir juiry ard. 


ton, Conn. 
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Air Velocity Meter 


S6a4 


« > ao ate 

New ‘‘Florite’’ facili- Bate hing Meter 
tates measurement of New 1%-in and 2-in “Auto-Stop”’ 
throat velocities on ceiling meters feature double-trip “Auto- 
air diffusers. Its “Air Stop” valves for automatic deliveries 
Scoop” inlet fits both cir- of water, syrups, oils, solvents and 
cular and square diffusers. other liquids to batching and blending 
Range is 0 to 2500 fpm.— processes with accurate cut-off and 
New “Model FI-200 Flow Indicator” Bacharach Industrial In- minimal hydraulic hammer even when 
indicates flow (or lack of flow) of a strument Co., 7301 Penn Avenue, handling high rates of flow. When 
liquid through a pipe line. Flow Pittsburgh 8, Pa. applied to low viscosity liquids such 
through unit actuates a switch that For more informatior as water, “Auto-Stop” valve is fur- 


For Recording, Indicating, and Controlling 


GOW-MAC 


THERMAL 
CONDUCTIVITY 
GAS ANALYSIS 

APPARATUS 


High accuracy, low cost instruments 

available for plant streams and lab- 

oratories. Recommended applications 

include— 

e GAS 
CHROMATOGRAPHY 


GAS MIXING 

GAS PURITY 
PROCESS CONTROL 
TRACE IMPURITY 


Bulletins available on 


PANEL INSTRUMENTS 
SENSING ELEMENTS 
PORTABLE INSTRUMENTS 


Flow Switch 


e 328 on nquiry ara 





BARBER 
i) Small Motore 


chosen for servo unit of 


Hazatrol graphic recorder 


Barber-Colman 
EYAZ reversible 
motor 


j 
The Hazatrol Model 100 Recorder, made by Hazatrol Corpora- 
tion of Palo Alto, California, is designed to provide maximum 
versatility for a wide variety of product testing and research 
applications. The chart pen is positioned by a self-balancing 
potentiometer type servo employing a Barber-Colman EY AZ 
reversible motor. For highly dependable actuation of your 
you ore interested. Inquiries instruments or products, too, there is a wide selection of Barber- 
should be addressed to Inid; . ;, 
Dept. |. Colman small motors up to 1/20 hp. Unidirectional, synchronous, 
and reversible .. . with or without gearing . . . open or enclosed. 
Write for data sheets. 


Barber-Colman Company 


Dept. V, 1215 Rock St., Rockford, Ill, 
rcle 70 on inquiry card, 


Complete information on 
Gow-Mac Gas Analysis Ap- 
aratus, including illustrated 
ulletins, is available on re- 
quest. Please mention the 
type of apparatus in which 


INSTRUMENT CO. 
100 KINGS ROAD, MADISON, N. J. 


GON MA 


For more information circle 69 on inquiry card, For more information 
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Designed for Dependability 
Does your high pressure gauge application 
require a scientifically designed Bourdon Tube? 








a Where highly accurate results are required 
design considerations such as the depth — width ratio of 
the Bourdon Tube section are of paramount importance. 

Extreme fiber stress resulting from improper 
design of the tube may render an apparently good instru- 
ment completely undependable. 

At the Heise Laboratories, mathematical solu- 
tions for determining the size and shape of Bourdon Tubes 
for specific use are augmented by years of research and 
tests on various types of tubes to assure correct stress 
distribution. 

Heise Bourdon Tubes are heat treated by scien- 
tific methods to guarantee that each tube will be metal- 
lurgically sound for its application. The precision heat 
treatment of thin walled tubing without distortion has 
been made possible by equipment and technique devel- 
oped by Heise Laboratories. 


Catalog on Request 


Pressure Ranges 15 to 20,000 P.S.1. Dial Sizes 82”—12”—16" 
Prices from $151.60. _ DELIVERY WITHIN 30 DAYS. 


| ia 
HEISE BOURDON TUBE COMPANY, INC. 


_ BROOK ROAD, NEWTOWN, CONNECTICUT, U.S.A. - 


For more information circle 71 on inquiry card. 
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nished with a double-trip or cushioned- 
stop mechanism which slows down 
fast-moving stream an instant before 
it shuts off flow. x Also available is 
maker’s “Auto-Switch” (explosion- 
proof) for control of pumps, agitators, 
valves, etc., when desired quantity of 
liquid has passed through meter.— 
Neptune Meter Co., 19 West 50th St., 
New York 20, N. Y. 
For r re intormartion rcle 330 n nquiry ra 


PRESSURE 





High-Vibration 
Pressure Pickup 


New “Model 45154S” is a new “high 
vibration” version of maker’s “45154 
Series”; meets all performance re- 
quirements while subject to a sinoidal 
vibration of 25 G at frequencies up 


564} 


to 2000 cps; is available in pressure 
ranges up to 0-20 psia, psig or psid. 
Repeatability is within limits set by 
resolution of 230-wire resistor wind- 
ing (0.45%).—G. M. Giannini & Co., 
918 E. Green St., Pasadena 1, Calif. 
For more inforr e 331 n inquiry ard 


High-temperature 
Pressure Pickup 
New “Model 2502,” for rockets and 


engines, as well as chemical and proc- 
essing industries, operates under tem- 








peratures as high as 2200° F; fea- 
tures cooling-passage design, flat 
frequency response from 2 cps to 5000 
cps, and large output (40 mv/psi) in 
0-500-psi range (other available 
ranges 1000, 2500, and 5000 psi).— 
Dept. I&A, Endevco Corp., 180 E. 
California St., Pasadena 1, Calif. 


For more information circle 332 on inquiry card 





New Bennert 
type manometer, 
for determination 
of absolute pres- 
sures in range of 0 
to 240 mm, fea- 
tures zero adjust- 
ment of movable 
scale through a 
rack-and-pinion as- 
sembly enclosed 
within instrument. 
Knob on side of 
aluminum 
housing per- 
mits operator 
sliding scale 
to manipulate / GB. 
sliding scale with ease and accuracy, 
glass parts can be obtained separately 
and installed by user in event of 
breakage——Kontes Glass Co., Vine- 
land, N. J. 


For more information circle 333 on inquiry card. 











Pressure Gages 


Two new series of gages for process 
industries are manufactured to grade 
AA Test Gage accuracy. “Super- 
gauges” are available in cast case 
construction; “Solfrunts” have a solid 
front with safety blow-out back to 
protect workers. Nylon-faced stainless 
steel segment and stainless steel pin- 
ion are said to give extended life un- 
der severe operating conditions. Other 
features common to both lines include 
“mono-unit” construction for easy re- 
moval of entire gage assembly from 
case for inspection. “Are-Loe” con- 
struction for rapid adjustment (not 
necessary to remove dial in order to 
adjust). Available in 414-in, 6-in and 


FORCE, LOAD and 


8%-in sizes in back flange, front 
flange, and turret type cases.—U. S. 
Gauge, Sellersville, Pa. 

e 334 on inquiry 


Test Gages 


New “Laboratory Test Gauges,” 
available in 4% in, 6 in and 8% in. 
sizes, are manufactured to grade AA 
Test Gage accuracy. Ranges from 15 
to 20,000 psi make these gages suit- 
able for replacing or augmenting 
dead-weight testers or manometers.— 
U.S. Gauge, Sellersville, Pa. 

For more information circle 335 on ing 


Switches 


New ‘‘Series 
6300” miniatur- 
ized (2-in long) 
vibration -resist- 
ant differential- 
pressure and 
gage-pressure 
switches for air- 
craft and missile 
systems applica- 
tions weigh about 
1% 1b; are de- 
signed to with- 
stand vibration 
up to 35 G; are 


Pressure 


rf 
jiuwe 
YO t t 


SURE cwitch ) 


able with Cannon 
plug or with lead 
wire connections. Operating tempera- 
tures from —65°F to 165°F; operating 
pressures from 2 


Ave., Los Angeles 45, Calif. 


sealed against | 
moisture, dust or | 
explosive atmos- | , 
phere; are avail- | 


to 50 psi.—South- | 
western Industries, 5880 Centinela | 


ADJUST-ANGLE 
THERMOMETERS 


for any application 


*,..for any industry! 


| Weksler ADJUST-ANGLE thermometers posi- 

tion to any angle through 180° arc, either 
| before or after installation, by a simple lock- 
| nut adjustment. Solves intricate installation 
| problems with greater visibility at odd 
| angles. Tested to withstand shock, vibration 

and strain, even under the most rugged con- 

ditions. Reduces installation and mainte- 
| Nance worries. 


¢ INDUSTRIAL 
7", 9", 12" scale 
length stem fittings 
for every requirement 


#sbs8 66 2% 








For more information circle 336 on inquiry card. | 


ACCELERATION 





Force and Weight Pickups 


New models have been added to 
“Series 140 Load Transducers” so that 
available full-scale ranges now run 


5531 " 


from 5 to 100,000 lbs. Each unit com- 
bines a differential transformer and a 
proving ring. Mechanical hysteresis 
less than 0.1%; temperature effect 
0.025% per F degree; linearity 1%.— 
Daytronie Corp., 216 South Main St., 
Dayton 2, Ohio. 


For more information circle 337 on inquiry card. 
Portable Counting Scale 


New “Model No. 1208” has been 
especially designed to fit between nar- 
row stock bin aisles: is 32 in wide, 38 








i 5520 
in leng, and 64 in high. Capacity 150 
Ibs (larger capacities if desired). Ra- 
tios 9:1 and 99:1 (10:1 and 100:1 if 
preferred).—John Chatillon & Sons, 
85-93 Cliff St., New York 38, N. Y. 


For more information circ 


Remote Digital Totalizer 
for Dial Seales 


le 338 on inquiry card. | 


JUNIOR > 
5" scale 
where | 

| space is 
limited 


mm. DIAL 
41n", 6", BY" 
diam. scales for 
mercury or vapor 
actuation 


Ask your jobber 
TODAY, for 
complete technical 
information, or 
write to: 


New totalizer that digitizes weight | 
readings can be used with any indus- | 


trial dial scale; is especially useful in 
processing (and receiving or ship- 
ping) material through an automatic 


hopper scale connected to a dial scale. | 


In a batching operation involving mix- 
ing of several ingredients, the various 


On tober 1955 





-WEKSLER THERMOMETER CORP. 
Dept. AA » 195 East Merrick Road 
Freeport, L. |., N. Y. 
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CIRCUIT 
CONTROLLING 
COUNTERS with 


Automatic Reset 


FOR REVOLUTION, STROKE 
AND ELECTRIC COUNTING 


THESE predetermining counters 
with instantaneous reset will auto- 
matically recycle a variety of single 
and multi-stage switch functions. 
Recycling operates without time 
lag at speeds to 5,000 rpm. The 
switching pattern repeats auto- 
matically as long as desired. The 
control circuit is an integral part 
of the equipment. 


CYCLO- 
MONITORS 


Used to control | 
one or two switch- . ] 
ing events within a = 
preset count-cycle. : 
Replace unwieldy change gears, cam 
systems, timing chains, etc.—provide 
quick and completely flexible adjust- 
ment for changing requirements. Ad- 
justment in one-count increments ex- 
tends over a wide range of numbers. 
Available in a variety of models— 
write for General Catalog of Cyclo- 
Monitors. 


anil 


PROGRAMONITORS 


Same cycle range as Cyclo-Monitors, 
but also permit ANY NUMBER of 
intermediate switching events. Com- 
plex switching patterns of any count- 
able sequence can be programmed and 
automatically repeated. Momentary or 
dwell switching—continuous or inter- 
mittent operation. Built-in control cir- 
cuit can be opened or closed at any 
numbers. Write for Bulletin 505. 


COUNTER 4x» CONTROL 


CORPORATION 


5230 W. Electric Ave. 
MILWAUKEE 14, WIS. 


For more information circle 73 on inquiry card. 
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Las 
479 
amounts of materials present in mix- 
er at any time can be immediately 
read off the different totalizers, all of 
which are six-digit.—Richardson Scale 
Co., Clifton, N. J. 
i e 339 on inquiry 


Acceleration Pickups 


New diversified series of accelera- 
tion pickups offers a wide selection of 
single and multi-axis devices (only 


one shown) that have been fully quali- 
fied for aircraft applications and are 
suitable for industrial applications. 
Wide choice of ranges, damping ratios 
and output resistances or impedances. 
Temperature-compensated damping 
available.—Cedar Engineering, 5806 
W. 36th St., Minneapolis 16, Minn. 


e 340 on inquiry card. 
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Visual Tachometer 


New “Visutac” measures rotary or 
vibratory speeds from a distance (of 
3 ft to infinity). Its spring-wound 
mechanism stops motion by strobo- 


scopic principle (interrupted line-of- 
sight type). It is made in two basic 
ranges: 500-8,000 and 1,000-16,000 
rpm-vpm. It is accurate to 2% at any 
scale point above first 15% of either 
scale. It is as self-contained as a 
watch; can be wound, focused, syn- 
chronized to stop motion and read at 
leisure.—Boulin Instrument hae 65 
Madison Ave., New York, N. 


For more information circle 341 on i 


Proportional-delayed-reset 
Time Delay Relays 


De. New time 
delay relays 
provide a pro- 
portional de- 
layed reset 
after current 
interruption; 
can be sup- 
plied hermeti- 
cally-sealed in 

extruded aluminum housing (shown) 
or in a standard dust cover. Avail- 
able time delays from 5 sec to 1 hr 
and reset times from 30 sec to 7% 
min. Standard or governed de, or 60 
or 400-cps ac motors can be provided 
on these units —The A. W. Haydon 
Co., Waterbury, Conn. 

rcle 342 on inquiry car 


For more informatior 


Industrial Timer 


New “Model 2 Type CK” cold-cath- 
ode-tube electronic timer has a built-in 
voltage regulator to nullify effect of 
line-voltage variations so that timed 
interval varies less than 2% of full- 
scale for any line-voltage change be- 
tween 95 and 125 v. Available in front- 
of panel-mounting (shown) and back- 


Electronic Counter 


New “Type 200 Series” high-speed 
digital electronic counter is capable 
of 250,000 counts per second; features 
modular design of basic plug-in com- 
ponents and printed circuits; utilizes 





“Type 105 Series” plug-in decade 
scalers which employ a direct-reading 
counting tube.—Ransom Research, 
P. O. Box 382, San Pedro, Calif. 


For more information circle 343 on inquiry card. 





SECOND INTERNATIONAL 


AUTOMATION 


EXPOSITION 


CHICAGO NAVY PIER—NOV. 


ON DISPLAY 


The most advanced devices for control of plant 
and office operations—all under one roof. 


Automation's prime movers—the individual ele- 
ments of the “automatic factory” will be assem- 
bled and presented in a space small enough to 
permit perspective of the entire field 


... and large enough to contain ALL of the im- 
portant elements. 





FREE bus service from downtown 
hotels to the Pier. 


FREE admission to the exposition. 


Registration fee for each clinic 
is $5.00 at 


14-17, 











1955—OPEN FROM 2 to 10 PM 


TWO CLINICS 


|. A Conveyor Automation Clinic, under direc- 
tion of A. T. Gaudreau, Management Consultant, 
will be presented by individual conveyor exhib- 
itors to cover these subjects: 


Work-positioning at the machines Inter-ma- 
chine material transfer Inter-flow material han- 
dling Inter-building material transport Auto- 
matic handling: assembly to storage 


2. Electronic Computer Clinic. Never before has 
this new and dramatic field been presented with 
the express purpose of comparing ALL of its as- 
pects. 


Manufacturers of all basic computer types will 
have exhibits planned to answer specific ques- 
tions. Clinic sessions (2-hour classes) will be of- 
fered by the computer manufacturers. 


REGISTRATION FOR BOTH CLINICS is limited. 
Write or phone the Clinics’ Director, 2nd Inter- 
national Automation Exposition, 845 Ridge Ave., 
Pittsburgh 12, Pa.—FAirfax 1-9831. 
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New Information or interest 


TO 





Computer Engineers » Designers 


z 


TRANSIENT TIWE VS ALPHA 


TOFF FREQUENCY FOR T 


PICAL HIGH FREQUENCY UNIT 





onthe | 
NEW 














RF 





Transistors 


RAYTHEON RF 
TRANSISTORS 
ARE 


@ completely 





| 2m113/CK761 











interchangeable 
without selection 
of components 


GROUNDED EMITTER CURRENT GAIN V5. ¢ 


Veq = VOLTS 


JRRENT FOR CK76 





successfully field 
tested for an entire 
year. In mass 
production for 
several months. 


made by the 
Raytheon 
perfected fusion 
process that has 
already produced 
nearly two million 
transistors 














Collector Emitter 


Base 
Current 


Extrin. 
Base 





Type 
Cutoff 
Volts pA mA 


Cutoff* 


Resis. Ampl. 
uA ohms Factor 


L — MILUIAMPERE 


Max. Temp. 
Freq. Junc. Rise 

Cutoff Temp. °C/mW 
mc. °C 


Alpha 





| 2N112/CK760 | —6 1 -1.0 








0.5 75 40 
0.5 75 45 








5 85 0.62 
10 85 0.62 

















2N113 /CK761 —6 1 —10 


| *Cutoff current measured at Ve = — 12 volts 


Note: above characteristics are average except where noted 








RAYTHEON MANUFACTURING COMPANY 


Mass., Bigelow 4-7 


A 


RAYTHEON MAWES ALL THESE 
RELIABLE SUBMINIATURE AND MINIATURE TUBES - SEMICONDUCTOR DIODES AND TRANSISTORS. - NUCLEONIC TUBES - MICROWAVE TUBES - RECEIVING AND PICTURE TUBES 


For more information circle 74 on inquiry card. 
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of-panel mounting; also in six operat- 
ing modes including self-recycling; 
also in eight full-scale ranges from 1/5 
sec to 60 sec.—Farmer Electric Prod- 
ucts Co., Inc., 21 Mossfield Road, Wa- 
ban, Mass. 

For more informat 


e 344 on inquiry card. 


Program Controller 


New “MG Timer and Program Con- 
trol Instrument” features ten instant- 
ly-selected speeds to move cam or pro- 


View with 
cover 








gram disc in one revolution per minute 
(lowest speed) to one revolution per 
four weeks. Cam as shown or 6-in pro- 











Adapter plate -up to 4 switches 
actuated by one cam » 55473 

gram disc to handle 10 switches. Ad- 
justable cam gives from 5% to 95% 
of time cycle ON or OFF. Other models 
available with 13 speeds, also motors 
with 40 oz-in torque on programming 
applications up to 25 switches.—Gor- 
rell & Gorrell, Haworth, N. J. 

ie mor farmat ir le 345 or i 


For e in stion 


Preset Counters 


New “Ti” series of “Sodeco” elec- 
tric impulse counters featuring pre- 
selection are available with manual 
push-button reset or electric reset; are 
fast (up to 12 impulses per second) 
and can be preset to any number up 
to 99999 by pressing pins (near top 
of front plate) and simultaneously 





FLIGHT INSTRUMENTATION 


y RAHM 


potentiometer type 
transducers for use at 
temperatures between 


As -60° C. and +120° C. 

turning wheel at left. Pins can then » ALTITUDE Designs available 

be sealed to prevent tampering. As f ti 

impulses come in, upper (preset) reg- ¢ AIRSPEED te 160° C. _— 
° . 


ister subtracts and lower (counting) 
one adds. If desired, counter will auto- 
matically reset to original preselected 
figure at end of each counting cycle. Desi ‘labl 
Secondary contact can serve for auto- esigns available 


matic batching.—Landis & Gyr, Inc., permit single or 
45 W. 45th St., New York 36, N. Y. multiple range e¢ ACCELERATION 
maa : ; linear output from 


For more info ation rcle 346 on inauiry ard. 
non-linear input ¢ PRESSURE SWITCHING 


cern ot we Se? 


Electric Counter operation over wide © ALTITUDE CONTROL 


New “Type E-RSA-200” five-digit ranges of ee 
electric counter is designed for reli- mental conditions. 
able high-speed impulse registering. 
(Final-inspection tests, 20 impulses Request Catalog +954 
per second.) It is suitable for installa- 
tion in small spaces, measuring % x 
1-3/16 x 4-1/16 in over-all; enclosed 
in metal cover but available as indi- e 
vidual units or in strips of ten with a Lf 
common cover. Mechanism is built so 12 WEST BROADWAY, NEW YORK 7, N. Y. 
that wheels cannot jam or get out of : 
mesh. Counter wheels are made of | _ descalcsteni 
nylon for long wear. Coil is termi- c 
nated with soldering lugs in rear.— 


North Electric Company, Galion, Ohio. | THE NEW. FREQUENCY CONVERTER : 


For more information circle 347 on inquiry card 


Repeat Cycle Timer Y AVION 


New “Model No. 4” is a low-cost 
electronic repeat cycle timer, suitable A 400-CYCLE POWER SUPPLY 
for design into automatic machines or BENCH SIZE 
@ PLUGS INTO 60-CYCLE LINE 
@ DELIVERS 100 VOLT-AMPERES 


@ OUTPUT FREQUENCY ADJUSTABLE 
380-420 cps—Panel Control 
200-1700 cps—External Control 


@ OUTPUT VOLTAGE ADJUSTABLE 
90-130 volts—Panel Contro] 








ntormatior rcle 75 on inquiry rd 








Frequency Regulation: Better than + 1 cps Independent of 
Voltage Regulation: Better than + 1% power factor and 
559 Harmonic Distortion: Total better than 3% 10% line variation 


for process control. It utilizes two The small size (17 long x 9” high x 13’ deep), power output (100 V-A), and 
agg eer pny = ae og oa _ low cost afford the convenience of using one converter for each bench set-up. 
no a fer. aepenade ada- * . . . 
justability of both On and Off Cycles Four hundred cycle power handling capacity need be paid for only as required. 
- 9 sor < jc ‘AVI > * . 

from 0.1 to 12 seconds is provided. Send for complete data on this new Avion product 
Output is sp-dt relay with 5 amp con- ‘ 

tacts.—G. C. Wilson & Co., 1915 OTHER AVION PRODUCTS 

Eighth Ave., Huntington, W. Va. Electronic Choppers ¢ Voltage Regulators & References © Altitude & Air Speed Control Units 
For more information circle 348 on inquiry card Magnetic Memory Systems * Miniature Plug-in Amplifier Units » Multron 

Power Supplies * Replaceable Subminiature Amplifier Assemblies * Signal Generators 


Glow Counting Tube he NAL) | 


New “GS 12 D” model of “Deka- 

tron” is a 12 cathode tube, has a 13- INSTRUMENT CORP 

pin base, plus two extra flying leads. Division of A C F Industries, Incorporated 
Plug-in base design 8 expected to | 299 Highway No. 17 * Paramus, New Jersey 
open up new applications “previously ; 
impossible with other tube models,” 








ation e 76 
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4 Northrup Engineers use ~~ 
dj \ 
/ \ 
"E-] DIGITAL IN-LINE 
! 


| READ-OUTS 


\ to visually display 
‘computer test,’ 
positions =” 
oc Ell 








Small, compact decades save space; 
provide digital accuracy at a glance 


The test console shown above is used 
by Northrup engineers to test missile- 
borne computer resistance values on a 
“go, no go’ basis. Electrical positioning 
of the “go, no go” switching is dis- 
played on two E-I Digital In-line 
Read-outs, to aid in locating any “no 
go” values which appear during the 
automatic cycling of the tester. 

Two E-I decades, mounted in the 
center of the console, enable 99 posi- 
tions to be displayed. Old style tech- 
niques would have required 99 pilot 
lights or 99 front panel switches. 
Important too, use of E-I In-line 
Read-outs assures unambiguous read- 
ings. Since test positions are displayed 
digitally, no interpretation is required, 
minimizing chance of reading error. 

Adaptable to a Variety of Uses! 
NO MOVING PARTS—Numbers 
engraved on lucite plates, arranged in 
depth. Only number or symbol which 
is edge-lighted appears in window. 
GOOD READABILITY—Special tech- 
niques minimize incident lighting 
effects. 1-inch numerals are easily read 
at 30 feet. 
FAST RESPONSE—Limited only by bulb 
response. 
SMALL IN SIZE—l-inch and %-inch 
models available. 
NO MAINTENANCE— Other than occa- 
sional bulb replacement. 
EASILY MOUNTED—Tapped holes pro- 
vided for panel mounting. 


1-, 2-, 3-, 4- & 5- 
decade models 
available. Write for 
complete 
information. 





. 


* 


LECTRO 
NSTRUMEN 


INCORPORATED 

3794 Rosecrans Street, San Diego 10, Calif. 
Engineering representatives throughout 

the United States and Canada 
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5507 


according to maker. Counting scale of 
12 adds to value of new tube in studies 
involving dozens, gross, inches, etc., 
and makes new tube a useful divider 
in many types of timing units. Count- 
ing rate 0-4000 pps. Maximum total 
anode current 0.35 ma; maximum 
voltage between electrodes (other than 
anode) 140 v; minimum supply volt- 
age (anode to cathode) 350 v.— 
Atomic Instrument Co., 84 Massachu- 
setts Ave., Cambridge 39, Mass. 
circle 349 on inquiry 


For more informat 


Electronic Counter 
New “Model WE-160” is a portable 
(6 lb incl. power supply) four-decade 
electronic counter featuring small size 





ve pees > tate 


(3 models can be mounted side by side 
in a 3% x 19 in panel), combination 
of glow transfer tubes and simplified 
circuitry. With 60-cps power fre- 
quency as time base, it can be used to 
calibrate timers, relays, actuators, etc. 
High counting rate makes it an excel- 
lent radiation counter.—Westport 
Electric, 149 Lomita St., El Segundo, 
Calif. 


For r 


e information circle 350 on inquiry card 


Counter for Navigating 
Instruments, ete. 


New “Model 4-H-8455” counter as- 
sembly consists of three number 
wheels and a drum-type wheel con- 





taining figures and 100 graduation 
lines. For day and night reading, 
numbers and graduation lines are 
white-green fluorescent. Speed 500 
rpm or 50,000 counts per minute.— 
Durant Mfg. Co., 1914 No. Buffum 
St., Milwaukee 1, Wis. 

For circle 351 on inquiry card 
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TEST 
CILITIES 


& 





(AIR CHILLER 
Provides 4 to 50 Ibs. or more of air per 
minute at —70° F or lower continuously 
without dryers at pressures to 15 psi 
or higher. Elevated temperatures also 
available. Rapid raising and lowering 
of temperature can be provided as 
well as vacuum pump equipment for 
simulating cold air at high altitudes. 
Complete unit custom designed with 
automatic defrost. 






* 4 Liauip CHILLER 


Conditions any liquid — fuel, corrosive 
or non-corrosive — at pressures to 
1000 psi and higher with flows of 
100,000 Ibs. per hour if required. Tem- 
peratures of —70° F or lower or 
elevated temperatures if required. 
Other American Research test facilities 
include simulation of Altitude, Tem- 
perature and Humidity in any combi- 
nation, Sand and Dust, Explosion, 
Rain and Sunshine and Fungus, as 
well as Industrial Processing Equip- 
ment and a new line of Hydraulic Test 
Stands. 


Write for complete catalog. 


AMERICAN KESTARCH 


CORPORATION 
383 BROOK ST. BRISTOL, CONN. 
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COMPUTING and 
DATA HANDLING 





Computer Components 


New “Servomation Building Blocks” 
electromechanical general-purpose 
analog computer components, in nu- 
merous possible combinations, provide 
means for industrial production con- 


trol, problem solving for both equa- 
tions and control system design, class- 
room demonstration and experiment 
and data processing. They match one 
other in all important mechanical and 
electronic specifications. Flexibility is 
achieved by plug-in units, internally- 
wired cabinets, jack boards and ex- 
ternal patch cord connections. Units 
can be rearranged and additional com- 
ponents added with ease at any time. 

Servo Corp. of America, 20-20 Jeri- 
cho Turnpike, New Hyde Park, L. 1., 
No YX. 
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Analog-to-Digital Converter 


New “Binary Coded Decimal Con- 
verter,” for data recording systems, 
control panels, automatic coordinate 


plotting, and producing signals for 
automatic control systems, can be used 
also to control punching of IBM cards, 
paper tape or printer. It will func- 
tion dependably in a shock environ- 
ment to 20 G; is non-sensitive to mag- 
netism; is operable at temperatures 
from —50° to 85°C; is available in 
single-, double- and triple-disec models 
in ranges to 200; 2,000; 3,600; 20,000, 
and 36,000 units.—Librascope, Inc., 
308 Western Ave., Glendale, Calif. 


Angle-to-digits Converter 


New “Shaft Position Quantizer” 
with its control unit constitutes shaft- 
position-to-digital converter system; 
is essentially a simple induction de- 
vice (no gears or digitizing commu- 
tators); is adaptable to any shaft. 
Four standard models provide divi- 








SERIES 
100 


1” Sealed Sub-Miniature — Meets 
smallest weight and space require- 
ments. 9 meters can be mounted in 
only 334” square! Accuracy + 3% 
of full scale. 


SERIES 
647 


V2 Actual 
Size 


instruments 


ROW ar 0 
> ¢ 
ae a“ 


G 


22” Multiple-Scale—Unique space 
saver. Provides up to 5 scales in 
all sensitivities. Sealed housing. 


Precision instruments by 
DeJUR provide a combina- 
tion of compact design, accu- 
racy and high quality. All 
DC models use external pivot 
D’Arsonval movements, and 
are housed in metal cases. 


ision pane 


Our engineering department 
will be glad to help you with 
special scales, ranges or spe- 
cifications. For the complete 
technical data sheets write 
to Electronic Sales Division, 
DeJUR-Amsco Corporation, 
45-01 Northern Blvd., Long 
Island City 1, N. Y. 


SERIES 
HD-654 
Ym Actual 
Size 


WOR wa 
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312” Elapsed Time Indicator—Easy 
to read 5 digit counters can be 
provided to register tenths of 
minutes or hours. 


DeWUR high prec 


ormation circle 79 
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3 Actual 
Size 


12” Ruggedized Miniature — Spe- 
cial ruggedized features to with- 
stand heavy duty operation. Sealed 
windows and terminals. 


¥%, Actual 
Size 


IHN); 


12” Sealed Miniature—Easy one 
hole mounting. Sealed windows and 
terminals. Square model available 
on order. 


Y2 Actual 
Size 


22" ane or Sealed—With- 
stands shock, vibration and tem- 
perature extremes. Sealed windows 
and terminals. Also available in 
342” size. 


you're 
AEN 
sure with 


DevUR 


on inquiry card. 
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TELESYN' 
400 CYCLE 
RESOLVERS 


from FORD INSTRUMENT 





e STANDARD RESOLVERS 
in Sizes 15, 23 and 31 


e@ RESOLVER SYSTEMS 
incorporating size 23 or 31 
resolvers, network box 
and amplifier. 


e and SPECIALS 
designed to the particular 
application. 


Ford Instrument’s Telesyn Resolvers 
— precision-built for the extreme 
ficiency and accuracy of the Com- 
pany’s computers and control systems 
oton 


-are available to meet 


your 


quality requirements. 


FREE — Fully illustrated 
data bulletin gives speci- 
fications and perform- 
ance information. Please 
address Dept. IA. 





69 
FORD INSTRUMENT 
COMPANY 


Division of Sperry Rand Corporation 
31-10 Thomson Ave. 
Long Island City 1, N. Y. 


Ford Instruments standard components 


C] 




















Rate 
Generators Differentials 
 & | 
Telesyn . ‘ 
° G0 on inquiry card. 
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sions from 320 to 4096 per turn. 
(Larger models for resolution above 
4096 per turn.)—The Austin Co., 
Special Devices Div., 76 Ninth Ave., 
New York 11, N. Y. 

For rcle 354 on inquiry card 


ore information c 


Tape Reader 


New “Model 903 Perforated Tape 
Handler” features start and _ stop 
times of 5 milliseconds, tape speeds up 





5599 


to 60 inches per second, character 
readout up to 600 per second. Its abil- 
ity to stop almost instantly obviates 





need for slowing down before stop- 
ping, thereby increasing its efficiency. 
Various models handle tape widths 
from 11/16 in to 1 in and 5- to 8-chan- 
nel tape.—Potter Instrument Co., 115 
Cutter Mill Rd., Great Neck, N. Y. 

rmation circle 355 on inquiry card. 


For more info 


Read and Record Head 


New “Model MH 10-A,” specifically 
designed for low-cost recording or 
reading on magnetic drums in memory 
systems of digital computers, is said 
to feature simplicity of design, flexi- 





bility of operation, high readback sig- 
nal, low noise, high voltage insulation, 
dimensional stability without shrink 
or swell, and accurate alignment of 
gap.—Librascope, Inc., 808 Western 
Ave., Glendale, Calif. 

r rmation circle 
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STORAGE TANK INSTALLATION 
AT EASTERN BY-PRODUCT BENZOL 
PLANT COMBINES 


Maximum Air-Flow Capacities 

Positive Fire Protection 

Low-Cost Maintenance 

Protectoseal Series No. 860 Non-Conserva- 

tion Type Vents installed on the large, hori- 
zontal storage tanks of this By-Product Benzol 
Plant provide maximum air-flow consistent 
with operating efficiency, positive fire protec- 
tion and effective low-cost maintenance. 





LIGHT WEIGHT, PRESSURE-TIGHT HOUSINGS 
Combine ease of installation with durability. 
Housings meet hydrostatic pressure tests by 
Underwriters’ Laboratories. 


POSITIVE FIRE PROTECTION 

Sturdy Protectoseal rectangular plate type flame 
arrester protects tank contents by preventing 
the propagation of fire and explosion into tank, 
Easily accessible for cleaning without disturbing 
original factory alignment. 


LOW-COST MAINTENANCE 


Modern swing-bolt design permits quick 


removal of vent covers and weatherhoods for 
visual inspection or cleaning. 

VAPOR CONSERVATION 
TYPE VENTS 


IN-LINE VENTS 





Similar in design to the Non- 
Conservation Vents but in- 
corporate relief valves in 
the vent housing which con- 
serve vapors to reduce 
costly evaporation losses. 
Valves retard intake of air 
and escape of vapors as 
tank normally breathes in 
and out. 





An exclusive Protectoseal 
design approved for in- 
stallation at varying dis- 
tances from open end of 
vent pipe. Suitable for 
inside tank house in- 
Stallations on storage or 
rocessing tanks, bleed 
ines, bleed tanks or 
other waste gas lines. 


PROTECTOSEAL MANUFACTURES ALL TYPES OF FLAMMABLE 
LIQUID STORAGE TANK VENTING AND OPERATING EQUIPMENT: 
NON CONSERVATION TYPE VENTS e FLAME ARRESTER 
RODDING OPENING UNITS « VAPOR CONSERVATION 
TYPE VENTS « STEAM TRACED VENTING EQUIPMENT 
e FLAME ARRESTER FILL OPENING UNITS e LOADING 
AND UNLOADING DEVICES 
In Canada: Safety Supply Co., Toronto 
The Protectoseal Company, 
1954 S. Western Ave., Chicago 8, Ill. 


Please send me “Venting Fundamentals” 
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LABORATORY 
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Three-meter Spectrograph | N EW LLC. min ia fure Dp unit 


New model 3-meter concave grating 
spectrograph provides, in a single ex- 
posure, wavelength coverage double 

iis aia, 







that of previous models; can photo- 
graph more of the spectrum in one ex- 
posure, at high dispersion, “than any 
other concave grating spectrograph 
commercially available.” Its 20-in 
camera utilizes two 10-in plates 
mounted side-by-side in plateholder, 
whence operating flexibility of two 
emulsion types. Shifting from one 
wavelength to another is rapid and 
precise; does not require repositioning 
of lenses and source.—Baird Asso- 
ciates, Inc., 33 University Road, Cam- 
bridge 38, Mass. 


For more information circle 357 on inquiry card. 


Temperature Controller 
for Lab Baths, ete. 


New “Thermotrol” is an extremely 
sensitive and accurate temperature 
controller, of ac Wheatstone bridge 
type, using two 12AX7 tubes and one 
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thyratron. Resistance type primary 
elements have characteristic times of 
less than one second. Range: —70 to 
200° C for liquid baths and —70 to 
300° C for air baths (others will be 
available). Feature: instrument can 
be used as on-off controller, propor- 
tional controller, or proportional with 
reset, by turning a switch. Instru- 
ment’s own 0.001 C° sensitivity calls 
for optimal design of baths.—Halli- 
kainen Instruments, 1341 Tth St., 
Berkeley, Calif. 


For more information 


rcle 358 on inquiry card 


Automatic Titrator 


New “Sargent-Malmstadt Automat- 
ic Titrator” embodies H. V. Malm- 
stadt’s second-derivative method for 
potentiometric titration (Anal. Chem., 
Vol. 26, p. 1348); is said to “exceed 
any present method or equipment in 
accuracy, precision, speed and sim- 
plicity of manipulation in the hands 
of technicians”; can be used also in re- 
search work investigating new reac- 
tions. Outlet is furnished whereby 


only 4" x 5" with all the features of larger meters 
standard ranges in inches of water and p.s.i. 












y eS) )4 
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PATENTS 
~ PENDING 
4 MODEL 300 


This new miniature D/P Unit is a 
scaled-down version of I. |. C.'s full- 
size flow meter, incorporating all the 
l. |. C. features and advancements 
which have met with international 
success in bellows type flow meters. 


e Compact, light weight, easy to install 


e Seamless bellows, type 316 Stainless or 
Monel 


1.1.C.-Moore Transmitter e@ Pulsation dampener adjustable externally 


3" 


Model 300-MT 





6" Dial 


Model 400- 





under pressure 
@ Compensation for ambient temperatures 
Overrange protection to housing rating 


e@ Furnished in all standard differential 
ranges in inches of water and p.s.i. 


e Forged steel housings, alloy or 316 stain- 
less steel. Working pressures 1000, 2500 
and 5000 p.s.i. 


It's the only meter of its size with 
all big-meter features. 


For full information—including the name 
of your nearest representative, write for 
5 Bulletin 56-B-2. 


Also available with 


dial (Model 


400-3) j 


INDUSTRIAL INSTRUMENT CORP. 


DRAWER 152 ODESSA, TEXAS 
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Genisco’s New GOH Accelerometer 
WITHSTANDS VIBRATIONAL 
ACCELERATIONS 
of 15 G’s up to 2000 cps 











PHYSICAL DIMENSIONS 





OVERALL HEIGHT .. . 3"%," 
OVERALL WIDTH ...... 3%’ 
OVERALL DEPTH ..... 3%" 
WEIGHT 38 OUNCES 


Hermetically sealed 


This newest Genisco Accelerometer is a | 
rugged, oil-damped, potentiometer-type 
instrument designed to operate in the most 
severe missile and aircraft vibrational envi- 
ronment. For example, in a recent produc- | 
tion test the GOH performed satisfactorily | 
after vibrational environment of 15 G’s up to 
2000 cps. As further proof of its ruggedness, 
the GOH will withstand 40-G shocks of 5 
millisecond duration on the sensitive axis, 
and steady-state accelerations of 30 G’s on 
the non-sensitive axes and 10 G’s on the sen- 
sitive axis without damage. 


HEATING ELEMENT AVAILABLE — A thermo- 
stat-controlled, internal heater may be | 
installed in the GOH to keep operating char- | 
acteristics constant between —50° F. and 
+160° F. However, thermostat operation is 
limited to 60,000 feet or less, 95% relative | 
humidity at 160° F., and a vibrational en- 
vironment of 10 G’s up to 500 cps. 


SPECIFICATIONS 


Ranges: + 1G to £3 G's inclusive. 

Natural Frequencies: 7 cps. to 12 cps. 

Nominal Damping: 0.65 of critical at 75° F, 
Values between 0.4 to | set if desired. 

Resistance: 14000 ohms (+ 5%); center 
tap at 0 G-point. Other resistances 
also supplied. 

Potentiometer Voltage: Up to 60 volts. 

Resolution: One part in 300 for standard 
potentiometer. 

Noise Levels: Less than 10 mv at 0.1 ma 
brush current. 

Linearity: Within 1% of full scale from best 
straight line through calibration points. 































Complete technical data on the GOH and other 
Genisco Accelerometers and Pressure Transducers is 
available from Genisco, Incorporated, 2233 Federal 
Avenue, Los Angeles 64, California. Write for your 
copy today. 





RELIABILITY FIRST 











" 
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| lox” electric cartridge heaters feature 
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second derivatives can be recorded 
during titrations. Instrument is fully 
automatic: it not only shuts off bu- 
rette at end point, but also determines 
this end point without requiring pre- 
selection of voltage or predetermina- 
tion of proper point for shutoff.— 
E. H. Sargent & Co., 4647 W. Foster 
Ave., Chicago 30, Ill. 

For more inf circle 359 
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Micro-slide Field Finder 


New Lovins Micro-Slide Field Find- 
microscopist to 


er enables relocate 


Pariscopes 


For 


“HOT SPOT” 


Remote Observation 








A custom designed industrial periscope 
| is very often the answer to “Hot Spot” 
remote control handling, instrumenta- 
| tion and observation. We have designed 
and manufactured many such peri- 

scopes. 








fields of interest in a slide-mounted 


- : If you have a problem calling for a 
specimen.—W. & L. E. Gurley, Troy, | y P 9 


| periscope or for any precision optical 
system, check with us. For nearly half a 
century Kollmorgen has designed, de- 
| veloped and manufactured precision 
optical products including Industrial and 
Naval Periscopes, Fire Control Devices, 
Projection Lenses and Navigational In- 
| struments for Industry and for the Armed 


re information circle 360 n nq v ar - 


Cartridge Heaters 


New improved models of “Chroma- 


new rust-proof flexible brass conduit 


| Services. 


Send for Bulletin 301 





| 
| 
| 


CORPORATION 
providing positive protection to entire | 


pastas yo Meek “ace Bick beer. Plant: 347 King Street, Northampton, Mass. 
gan 0., omas Blvd., Pitts- 
burgh 8, Pa. | New York Office: 
For more information circle 361 on inquiry card. | 30 Church Street, New York 7, New York 
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Laboratory Heater 


Newly redesigned “Type RH” lab- 
oratory heater has a built-in lateral 
rheostat. Temperatures are reproduc- 


5478 


ible by means of a reference scale 
(bottom of front) graduated 0 to 100 
(275 to 550 watts).—Precision Scien- 
tific Co., 3737 W. Cortland St., Chi- 
cago 47, Ill. 

For more information circle 362 on inquiry card, 


Spectrophotometer for 
Color Comparisons 


New “Spectrapolarid” rapidly meas- 
ures intensity of colors of transpar- 
ent substances so that shades may be 


5529 


duplicated exactly.—Industrial and 
Scientific Products Div., Curtiss- 
Wright Corp., Caldwell, N. J. 

For more information rcle 363 on 


Portable Viscometer 


New “Portable Coaxial Cylinder 
Viscometer” is a new embodiment of 
Couette coaxial cylinder principle, de- 


5633 
signed to overcome many disadvan- 
tages of earlier types.—Ferranti Elec- 
tric, Inc., 30 Rockefeller Plaza, New 
York 20, N. Y. 


For more information circle 364 on inquiry card 


Film Viewers 
Two new 70-mm photo-fluorographic 
film viewers for mass radiography will 


permit reading a large number of neg- 
atives over a long period of time while 





Exclusive HELICOID 
no-gear movement. 


For day-in, day-out Sustained Accuracy 
—for the life of the gage— 


HELICOID Quality 
costs you less! 





@ It’s the basic design of HELIco1p Gages 
that makes them outlast and out-perform 
ordinary gear-tooth gages. This enduring 
accuracy is evidenced by the smooth rota- Rie 1 
tion of simple spiral roller and cam. white or radiant. — 
If you use gages it will pay you to investi- 
gate HELIcormp performance records. There 
is a HELIcorp long-life gage to meet every 
type of pressure indicating requirement. 
Ranges are to 20,000 p.s.i. and vacuum or 
compound. Wall or stem 
Write today for omineny oe 


flush panel or 


Helicoid G-2 Catalog flangeless cases. 


Helicoid Gage Division 
AMERICAN CHAIN & CABLE 


928-B Connecticut Avenue + Bridgeport 2, Connecticut 





nore information circle 85 on inquiry card 
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SAVE DESIGNING AND 


MANUFACTURING TIME 
with these 


Standard components 
n Séeccal macnines 


COMPLETE your special production 
equipment faster with standard 
components from this extensive 
line. Highest precision and qual- 
ity—many sizes available from 
stock. Get complete details ! 


STANDARD 
a 


ASSEMBLIES 


Available in 52 types and sizes. 
Basic Type includes male and 
female members, gib and gib 
screws. Assembled Type also has 
return springs, stop screw, Neo- 
prene shield and mounting holes. 
Sliding surfaces furnished either 
Milled or Hand Scraped. Widths 
from 2” to 6'’—lengths from 
3’ to 16”, 


STANDARD 


‘ ASSEMBLIES 


Available in Collet Type for 4", 
3%'’ and 4"’ max. capacity collets; 
Morse Taper Type for No. 0 and 
No. 1 Morse taper shanks; and 
Arbor Type for shankless cutters 
with 0.375’’ and 0.500” center 
hole. Standard Duty has single 
row ball bearings at both ends; 
Heavy Duty has double row bear- 
ings at front. 


WRITE wae for FREE catalog! 


RUSSELL T. GILMAN, Inc. 


1248 Milton Ave. 
SANESVILLE, WISCONSIN 
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NEW INSTRUMENTS 


minimizing eye fatigue. One model is 
for viewing roll film, the other for cut 
film. In any viewing position, observer 
looks at reflected light only—never 
directly into lamp.—Fairchild Camera 
& Instr a ag Corp., Robbins Lane, 
Syosset, L.I., N.Y. 


For more information circle 365 on 





Portable Electroencephalograph 


New “Type T,” said to be “the 
world’s first transistorized portable 
electroencephalograph,” is housed in 
two suitcase type cases; is said to be 
simpler to operate, less susceptible to 
outside interference, and more stable 


a 


than vacuum-tube EEGs. Although 
one-tenth the size of laboratory mod- 
els, “Type T” has channels for re- 
cording eight signals from the brain 
simultaneously; surpasses many large 


models in sensitivity and accuracy. 
Instrument’s portability allows it to 
be brought to patient.—Offner Elec- 
tronics, 5820 N. Kedzie Ave., Chicago 
25, Ill. 


rcle 366 on 
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Paste Solder 


New “Lotemp” paste solder can be 
used on electrical and electronic equip- 
ment without risk of corrosion prob- 
lems arising from flux residue; will 
cling to surfaces other than horizon- 
tal; can be applied with brush, spatula 
or hypo-needle to hard-to-get-at places. 
— te Instrument Co., 86 Trowbridge 

ee 38, Mass. 
For formatior rcle 367 on 


Automatic Assembler for 
Printed-wire Boards 


New “Minn-A-Matic,” a single-head 
multi-purpose automatic assembly ma- 
chine for electronic production, can 
accommodate printed wire boards 
ranging in size from 1 x 1 in to 12 x 
17 in and up to % in thick. Boards 
are run vertically through machine; 
boards can be inserted manually or 


Automation Studv Kit 


New “Work Simplification and Au- 
tomation Study Department Package” 
is designed to show application of 
maker’s “Work Center System” which 
is said to be “the only standardized 


approach to straight-line production 
and practical automation.” Kit con- 
tains everything necessary to bring 3 
power circuits and 3 piped facilities to 
every work position; to monitor and 
control individual power circuits; to 
transport -material between opera- 
tions; to deliver finished work from 
final operation; to perfect individual 
bench operations and coordinate them 
to work in straight-line flow; etc.— 
Alden Systems Co., Westboro, Mass. 


For more information circle 368 on inquiry card. 





here's help in making 
INSTRUMENT TUBING INSTALLATIONS 
FASTER AND MORE ECONOMICALLY. 


IMPERIAL 427-7717777 ° TUBE FITTINGS 
Reduce Installation Time 36 to 77% 


for 
Metal 
Tubing 


To make a joint you simply push tube into 
HI-DUTY FITTING and tighten nut. This enables 
you to save up to 77% in installation time. Nut and 
sleeve are one piece, Sleeve shears off and becomes 
attached to tubing in assembly, assuring perfect 
sleeve alignment. For tubing 1/8” to 1” O.D. 
Ask for Bulletin No, 3002-A. 


IMPERIAL Poly - Plo TUBE FITTINGS 


Simplify Installation .. . 
and Polyethylene Tubing Make Possible Tremendous 
Ease of assembly and installation make 


Poly-Flo Fitting and plastic tubing ideal Labor Saving 
for instrumentation, panel boards, labora- 
tory equipment, etc. Fittings need only be 
finger tightened, Tubing is flexible and 
bends readily by hand. Fittings and tubing 
furnished in 1/4”, 5/16” and 3/8” O.D. 
sizes. Ask for Bulletin No. 3025. 


for 
Plastic 
Tubing 


wi ddan’ 


IMPERIAL FLUID CONTROL VALVES 


PACKLESS DIAPHRAGM 
VALVES 


NEEDLE VALVES HI-DUTY VALVES 


(\ TOGGLE VALVES 
Straight and -_ Types \ 


for 
Valving 


Plug Type. 2, 3 and 4- 
way styles. 


For positive control of 
pressure and vacuum. 
Solid Teflon diaphragm. 


Quick operating; shows 
at a glance whether 
open or closed. 


Designed for maximum 
dependability; snl op- 
eration. 


IMPERIAL TUBING TOOLS 





for 
Tubing 
Work 


HI-DUTY 
TUBE CUTTER 


Free wheeling ball bearing 
action. Roller type with flare 
cut-off groove. Retractable 
reamer. No. 274-F for 1/8” to 
1” O.D. hard or soft tubing. 


Ask for Instrument Tubing Bulletin 


ROL-AIR 
”’ FLARING TOOLS 


Flares and then automatically 
burnishes flares. Makes stronger 
flares, assures tighter joints. 
No. 507-F for 37° flares. Flares 
3/16", 1/4", 5/16", 3/8", 1/2", 
and 5/8” O.D. tubing. 

No. 500-F for 45° flares. 


BLUE DOT 
TUBE BENDERS 


Bend hard or soft tubing. Form 
neat accurate bends to short 
radius. Calibrated. No. 364-F. 
Individual benders for each size 
of tubing 3/16” to 3/4” O.D. 
Also many other tools, 


See Your Supply House 


THE IMPERIAL BRASS MANUFACTURING CO. 
1204 W. Harrison St., Chicago 7, Illinois 


In Canada: 334 Lauder Ave., Toronto, Ontario 


Pioneers in Tube Fittings and Tube Working Tools 


IMPERIAL 





-ard. 
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YOU ARE INVITED 
TO SEE... 


versatile...fast... 
low cost 


G-15A 


We} a\| 4-7 (m0) -) 10) 3 
COMPUTER 





AUTOMATION EXPOSITION 
CHICAGO 


T he Bendix G-15A stored program digital computer will be 
in operation at the Automation Exposition for your inspection. 


This computer is well suited to the design, analysis and control 
of Automatic Control Systems. It performs all fundamental arith- 





metic operations and, in addition, is capable of making decisions. 


The G-I5A is one of the lowest priced general purpose com- 
puters available and is unusually compact. It is in production. 


ON DISPLAY—Booths 445-446 
AUTOMATION EXPOSITION | 


NAVY PIER, CHICAGO, NOVEMBER 14-17 


For more information circle 88 on inquiry card 
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automatically. Feature is elimination 
of pre-punching or pre-drilling of 
holes for axial lead components, which 
can range in size from diodes to 1 ufd 
capacitors. Angle between wire clinch 
and components’ body is adjustable 
throughout 360°. Adjustments provide 
for any desired length of lead bend, 
and for varying length of clinched tab. 
—Minnesota Engineering Co., 43 Roy- 
alston, Minneapolis 5, Minn. 


For more information circle 369 on inquiry car 


Midget Arbor Press 


New rack-and- 
pinion arbor press 
is 8 in high, has 
accurately aligned 
no-loose-play s pin- 
dle and adjustable 
stop. Spring action 
returns spindle to 
initial position. 
Press is said to be 
especially useful 
for instrument de- 
partment work 
such as broaching 
small holes and 
keyways, punching, 
forming, crimping, 
staking instrument 
parts, ete.—A. R. 
Fineisen, 114-102 

230th St., Cambria Heights 11, N. Y. 
For more informat rcle 370 on inquiry card 


Engraver Pantograph 
New “No. 623” fixed 3:1 ratio pan- 
tograph (shown attached to maker’s 
standard engraver components) is 
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built to same exacting requirements 
as “No. 600” multi-ratio pantograph 
and utilizes same type of cutters and 
accessories.—Mico Instrument Co., 86 
Trowbridge St., Cambridge 38, Mass. 
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Cable Vuleanizer 


New electrically-operated cable 
vulcanizer weighs 16 lbs., less molds, 
yet can repair cable up to 2 in; is 
available for use on standard ae and 


de sources; wattage rating 1000; can 
make quick on-the-job jacket repairs 
or completely replace insulation and 
jacketing when splices are required. 
Available aluminum molds cover most 
standard and many special types of 
cord and cable.—Dept. C-40, Joy Mfg. 
Co., Henry W. Oliver Bldg., Pitts- 
burgh 22, Penna. 


For more information rcle 372 on inquiry card 


DIMENSIONAL 





Dial-reading Calipers 
New chromium-steel calipers de- 
signed for easier reading of vernier 
scales or graduations on micrometer 





sleeve, have dials reading to 0.001 in 
or 0.1 mm (0.05 mm can be easily es- 
timated.—Luaz Scientific Instrument 
Corp., 935 Broadway, New York 10, 
Ne Xs 
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Dynamic Shaft-eccentricity 
Micrometer 


New “Mutual Inductance Microm- 
eter,” originally manufactured for US 
Navy and tested by National Bureau 
of Standards, measures dynamic 
clearance of a rotating shaft, thereby 











Hycon engineering skill and design keep pace 
with ever-changing industry, producing instruments that 
anticipate need—designed to simplify and speed production 


Depend om Hycon for electronic testing equipment. 


MODEL 625 DIGITAL 
RATIOMETER 


Measures ratio of two DC voltages where 

one is derived from the other. Ratio is displayed 
on a three digit servo-positioned counter. 
Provides a discreet indication of 

one part in a thousand. Slewing time is less 
than 414 seconds full scale. The response 


is critically damped. $ 5 5e° 


ee 


MODEL 615 DIGITAL VTVM 


Ideal for production-line testing and the 
laboratory, this new VTVM gives 

direct readings, without interpolation. 
Features illuminated digital scale with 
decimal point and polarity sign ... 

12 ranges (AC, DC, ohms) ... response with 
auxiliary probe to 250 mc...accuracy: 

1% on DC and ohms; 2% on AC. 

FIELD RUGGEDNESS... 


LAB PRECISION $ 37480 


Write for catalog sheets 
EVate We (cd 200 (ave MS) olerent oer tA Le) ots 
. re I : 2961 East Colorado Street 
of any of the instruments MSP GES 
shown above — or for 
complete list of Hycon 


“Where accuracy count ” 
field . ORDNANCE - ELECTRONIC TEST INSTRUMENT 
leld testing equipment. ELECTRONIC SYSTEMS * AERIAL SURVEYS 
BASIC ELECTRONIC RESEARCH « AERIAL CAMERAS 
GO NO-GO MISSILE TEST SYSTEMS 
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TEL-O-SET RECORDER 
takes panel cut-out only 5-1/32” high by 4-9/16’ 
wide. Chassis slides out of case as a complete unit 
... can be shipped separately to prevent damage and 
collection of dirt or dust awaiting start-up. In par- 
tially withdrawn position, the internal mechanism is 
accessible for adjustments. Uses identical case as 
indicator. Bottom-of case location of control knobs 
permits instrument to be m >unted higher on the panel. 


&e8esa2a8 8 
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NEW TEL-O-SET INDICATOR 


takes same panel cut-out as recorder . . . uses many 
of the same parts. Less spare parts inventory is re- 
quired. Note the rugged construction, easily acces- 
sible calibration adjustments. Vertical scale makes 
it easy to compare set point and measured value. 
Recorder and indicator chassis are completely in- 
terchangeable. 










@ REFERENCE DATA: Write for 
new Bulletin No. 7202. 
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precision... 


Whenever you’re planning graphic process con- 
trol, plan to take advantage of the extra value; 
built into the latest T2/-O-Set miniature instru- 
ments. These advanced indicators, recorders and 
controllers simplify installation, service and re- 
placement problems . . . and give you the top in 
accurate, flexible performance for controlling 
temperature, flow, pressure and liquid level. 


Installation is easier. Case, chassis and controller 
are separate units. The case can be shipped 
separately to the point of installation and fully 
piped and tested... for the air to valve gage, 
regulator and switch assembly remain with the 
case. These components are readily removed 
without need for breaking conduit or electrical 
connections. Panel shipment is simplified, with 
chassis and controller going directly to the job. 


Service is easier. All major parts of the indicator 
and recorder are identical and interchangeable. 
Unitized construction of sub-assemblies permits 
interchangeability of section of major assemblies. 
The chassis can be partially or fully witadrawn 
and remain completely operative. It can be dis- 
connected without losing manual control. Con- 


serviceability... 


give you extra values 


In performance... 







Tel-O-Set instruments 





trollers have single-lever, quick-disconnect switch 
. use simple, gasketed, flat, mating surfaces. 


Operation is easier. An integral switch provides 
external reset feedback, air on automatic position 
or air on manual position of bypass relay .. . 
permitting use with any force-balance controller 
of past or present design. Opposing pointers tell 
the measured value and set point on prominently 
marked vertical scales. Control knob and transfer 
switch are conveniently located at the bottom 
of the case, where the operator can manipulate 
taem witaout having his hand obscure vision of 
the pointers and scale. 


Precision is high ... ample for even the most 
exacting process requirements, with true linear 
calibration. 

For a discussion of applications to your own 
processes, call your local Honeywell sales engineer 
. .. he’s as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., In- 
dustrial Division, Wayne and Windrim Avenues, 
Philadelphia 44, Pa.—in Canada, Toronto 17, 
Ontario. 


MINNEAPOLIS 


Honeywell 


BROWN 


For more information circ 
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Model BP-18A Features 


e Balance Control 


e Fixed Sensitivity Control 
® Manual Calibration 

e Weight—2.5 pounds 

@ Size—7!/g"'x 31/,"x 31/." 





Model BP-18B Features 


e Balance Control 
e Variable Sensitivity Control 
e Automatic Calibration 

e Weight—2.5 pounds 

@ Size—7!/g"x 31/."x 31/2" 


Models BP-I8A and BP-i8B are rugged, 
precision instruments ideally suited for 
Laboratory, Field & Flight Test Instrumen- 


tation. 


@ NATIONAL REPRESENTATION 


AMERICAN 
HELICOPTER (* 


OIVISIONM OF FAIRCHHD ENGINE AND AIRPLANE CORPORATION 
COSTA MESA, CALIFORNIA 


For more information circle 91 


Page 1676—/nstruments & Automation—Vol. 28 


Miniature Bridge Balance 
18 Channels 
provides 
Balance, Sensitivity Control 
and Calibration of 
Strain Gages 
and Resistance Pick-ups 





NEW INSTRUMENTS 





indicating its eccentricities; utilizes 
mutual-inductance principle which 
permits detecting of shaft-to-bearing 
clearances by means of six Mumetal 


U-shaped probes. Speed limit 6,000 
rpm; accuracy 20 microinches; shaft 
radii 1 to 12 in; probe-to-shaft clear- 
ance 2 to 5 mils.—Minnesota Elec- 
tronics Corp., 133 E. Santa Anita St., 
Burbank, Calif. 


For more information circle 374 on inquiry card. 


Automatic Gager-classifier 


New “Model 144 B-34” fully-auto- 
matic four-station in-process sorting 
gage measures 20 dimensions on 13 
different sizes of jet engine stator 
blades at speeds up to 40 workpieces 


per minute; rejects offsize parts; al- 
lows only good parts to pass on to 
conveyor.—Federal Products Corp., 
1144 Eddy St., Providence 1, R. I. 

For more informatior rcle 375 on inquiry card 





MECHANICAL TESTING 





Adhesion Tester 


New attachment provides a simpli- 
fied method of testing adhesion of vul- 
canized rubber and similar elastome- 


mer ™ —Veo. 
iis ila if 








ters to metal; uses as specimens 
inexpensive sheet stock and permits 
use of usual “Scott Tester” found in 
rubber labs.—Scott Testers, Inc. 45 
Blackstone St., Providence, R. I. 
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Yarn-test Drive 


New “BL-850 Four-speed Material 
Drive” for testing yarn, etc., features 
uniform speed selected by operator; 





can be used with any make of even- 
ness testing equipment. Selector 
switch gives choice of 0.5, 1.5, 5 and 
15 fps for driving material under test. 
—Brush Electronics Co., 3405 Perkins 
Ave., Cleveland 14, Ohio. 


For more information circle 377 on inquiry card 


Yarn-test Drive-rewind 


New “BL-853 Combination Materia] 
Drive and Yarn Rewind” for running 
test lengths of yarn, sliver or roving 





can be used with various makes of 
evenness testing equipment. Rewind 
unit (desirable where same length is 
to be retested for establishment of an 
average) will prepare yarn smoothly 
and evenly so that it can be readily 
rerun; operates at constant 5 fps.— 
Brush Electronics Co., 3405 Perkins 
Ave., Cleveland 14, Ohio. 


For more information circle 378 on inquiry card 


Strain Gage System and 
Remote Indicator 


New self-balancing strain-gage sys- 
tem and direct-reading remote indi- 
cator continuously monitors minute 
strains in structural parts or assem- 
blies of an aircraft. System compo- 
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INSTRUMENTS 


PRECISION 


AMERICAN WESTCOTT 


MERCURY 


“ORIFICE METERS 


Your specific requirements for differential 
pressure measurement will be met with 
one of these two field proven instruments. 
Both types are designed to reduce 
installation and operation problems. 

Both combine the extreme accuracy, 
dependability and low maintenance 
characteristic of all American equipment 
built under a long-time tradition of 


“Sustained Accuracy at Lower Cost.” 


Write for Details 


AMERICAN 


METER COMPANY 


NYE 
HEASURING 


oleae 
a4 
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PRECISION 
AMERICAN DRI-FLO 
MERCURYLESS 
ORIFICE METERS 


CANNON METER PENS 
(Formerly Chartomatic) 
FOR ALL TYPES OF 
RECORDING INSTRUMENTS 


Now, American and other types of 
recording instruments may be 
equipped with Cannon controlled- 
flow Meter Pens, if desired. Stain- 
less steel pens are capillary fed by 
upward flow from a half-ounce res- 
ervoir holding and protecting up to 
a year's supply of ink. These instru- 
ments provide maximum legibility 
and reduce meter inking problems 
to the bare minimum. They are un- 
affected by pulsating flows, rapid 
pen movement, or atmospheric fluc- 
tuations and are non-clogging. 
Available in various styles for all 
standard recording instruments, 


GENERAL SALES OFFICE: 1513 Race Street, Philadelphia 

Albany * Alhambra « Atlanta * Baltimore ¢ Birming- 

ham * Boston * Chicago * Dallas * Denver « Erie 

Kansas City * los Angeles * Minneapolis 

* Odessa * Omaha °« Pittsburgh « Tulsa 
NYolMa gaslilaniae) 


Houston ° 
in chan dela 3 


IN CANADA: Canadian Meter Company, Limited 
Hamilton, Ontario * Edmonton, Alberta 
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PRECISION 
eT aT | ACCURACY 


in both 
MARKING and 
FABRICATION 


h 


oO 


The United States Radium Corporation 
is experienced in marking by ALL 
methods, not just one. This enables us 
to recommend a marking best adapted 
to the type of part. These methods com- 
prise photographic reproduction, 
screening, an improved offset process, 
etching, engraving, and lithography. 


USRC is equally experienced in the 

fabrication and marking of metals or 

lastics—for direct reading, edge- or 
ck-lighted, or window type parts. 


Accuracy in marking is impossible un- 
less the blank parts are equally accu- 
rate. This company has the facilities 
for very accurate fabrication for all 
types of parts and for the manufacture 
of complete dial and indicator assem- 
blies. This accuracy is obtainable in 
USRC-furnished components. 


Inquiries invited — address Dept. 1A-10. 


UNITED STATES RADIUM CORPORATION 


Eastern Sales Office—535 Pearl St., New York 7, N.Y. 
Western Sales Office—5420 Vineland Ave., N. Hollywood, Cal. 
Plants and Laboratories at—Bloomsburg, Pa., Whippany, N.J. 

Bernardsville, N. J., North Hollywood, Cal. 





Costly 


Flow Failures 


SOLENOID VALVES 








with Magnatrol Valves. 


to 575. 





(Quick Operating Non Sticking Tight Seating \ 


These three design advantages are your assurance 
against costly flow failures. Attain dependable, accu- 
rate, automatic or remote control of liquids or gases 
Installed quickly and easily 
in connection with . . . flow-meters, thermostats, float 
and time switches. Every Magnatrol Valve is deliv- 
ered to you—factory tested—guaranteed free from 
defects in material and workmanship. 

Available in normally closed or normally open models. 
Pressure ranges from zero up to 300 PSI. Voltages 


Catalog containing complete 
specifications mailed upon request. as 











For more information c 





VALVE Corp. 
HAWTHORNE 14 
NEW JERSEY 
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nents (only partly shown): potenti- 
ometer, servomotor, gear train, indi- 
cator, comparator, amplifier, and 
transmitting synchro. Inherent elec- 
trical noise in system is below 20 
mi¢rovolts; linearity within 0.2%; 
resolution 0.2%; over-all accuracy 
better than 1% .—The Greenleaf Mfg. 
Co., 7814 Maplewood Industrial Court, 
St. Louis 15, Mo. 
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Optical Tester 


New optical tester is 
for testing lenses and 
mirrors for focal 
length, aberrations, and 
accuracy of optical fig- 
ure. By holding (or 
mounting) tester near 
focal plane of an opti- 
cal element, user can 
obtain a fringe pattern 
which will vary accord- 
ing to quality of ele- 
ment.—Ann Arbor Op- 
tical Co., P. O. Box 
2056, Ann Arbor, Mich. 


n stior e 
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Strain-gage Pickups 


Three new standard “SR-4” bonded 
resistance wire “strain gages” with 
flat grid, fine pitch, and Bakelite base: 
“ABF-7” with 4-in grid length can 
be used in place of wrap-around type 
gages of short grid length. “EBDF- 
7T+” is a self-compensated gage of 
%4-in. grid length for use on titanium. 
“EBDF-13Q+” is a self-compen:ated 
gage of %-in grid length for minimum 
response to temperatures between 50 
and 250°F. when cemented to quartz. 
Bonded to unrestrained members of 
other material, it would measure ther- 
mal expansion stress when tempera- 
ture-cycled. Alternate “13T+” type 
gages for titanium and “13Q-” and 
“7Q-” for quartz are also available. 
Baldwin-Lima-Hamilton Corp., Phi'a- 
delphia 42, Pa. 

For unpre jatormation- circle. net 


Shaker System 


New “Series 8000” 600-lb force 
shaker system, for vibration testing 
over 5 to 5000 cps frequency range, 
features full rated output over entire 
frequency range, without power fac- 
tor correction or use of changeable 
impedance matching taps. Guaranteed 
frequency response values are +1 db 
@ 7 to 2000 cps and +3% db @ 5 to 
5000 cps, with bare table. Equipment 














will operate with single frequency, 
sweep cycling or complex-waveform 
input signal. Desired input is switch- 
selected from a control console.—The 
Calidyne Co., 120 Cross St., Winches- 
ter, Mass. 


For more information circle 332 on inquiry card. 


Rotary Accelerator 


New “Model CK9X” acceleration 
testing machine is capable of subject- 
ing objects as large as 5-in cube weigh- 





ing a maximum of 3 lb to accelerations 
up to 250 G. Rotating table is tapped 
with groups of holes to permit mount- 
ing, testing and calibrating four ob- 
jects simultaneously. Tachometer 
generator and indicator provide con- 
tinuous speed measurement accurate 
to 2%. (Optional “Stroboconn”’ fre- 
quency meter accurate to 0.1%.) Sin- 
gle- and four-line pressure and vacuum 
systems available if desired.— 
Schaevitz Machine Works, Camden 1, 
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ELECTRICAL 
TESTING 





Crystal Impedance Meter 

New “Model 991 Crystal Impedance 
Meter” is designed to test 5-Mc over- 
tone quartz crystals used in primary 





5571 


frequency standards. Used with an 
auxiliary standard laboratory VTVM, 
it measures resonant series and anti- 
resonant impedance of these crystals. 
Oscillator circuit suppresses oscilla- 
tion at undesired frequencies and pro- 
vides required gain and phase-shift.— 
Radio Frequency Laboratories, Inc., 
Boonton 18, N. J. 


For more information circle 384 on inquiry card 


Pulse Generator 


New “MP-85” all-magnetic pulse 
generator, for commercial radar 
and for laboratory testing, uti- 
lizes saturable reactors instead of thy- 
ratrons as discharge devices; is basi- 
cally a capacitor type pulser in which 
electric energy storage is achieved by 
means of a-c-resonant charging and 
high pulse powers are obtained by 





as small as 
the tube ACTUAL SIZE 
it cools... 






subminiature 


CENTRIFUGAL 
BLOWER 






Here is the most compact centrifugal blower unit 
made... EAD's high-velocity subminiature centrifugal 
blower is only 2%” long, weighs only 6 ounces, yet it can 
move 13 cfm of air at a velocity of 3,000 feet per minute— 
and the volume holds up at high static pressures. It is 
driven by EAD’s new one-inch diameter motor. The metal 
blower housing can be rotated to any position desired 

for maximum efficiency in cooling radar equipment, 
amplifier units, transmitter equipment, oscillators, and in 
other applications where high temperatures in confined 
areas demand miniaturized blowers with the highest 
possible performance characteristics. EAD’s subminiature 
blower units meet all applicable MIL specification, and 

low temperature rise makes them suitable for high altitude 
and high ambient temperature operation. 


% 






































13 @ 0” SP 7 @ O” SP 
CFM 10 @ 1.0” SP 5 @ 2” SP 
MAX. SP. 2.5 0.6 
RPM 20,000 11,000 
AMPS 0.1 0.06 
WATTS 10.0 6.0 Mommenteneot 
standard models or 
CAPACITOR 0.25/220 0.1/220 completely new 
Mfd/Volts designs can be 
WEIGHT 6 engineered to meet 
(OUNCES) 6 rie Pagg oe — 
needs. Write for 
MODEL NO. B2GOU-C B2HOU-C complete information. 





FVASTERN ATR DEVICES 10 


SOLVING SPECIAL PROBLEMS IS ROUTINE AT EAD 


| LP rp ary Nh LO, an oa 
| £ iN o .) FT i Ta ( / AY / 
g (thls ty ///# af + Hf \) 
~ \ ae C, 
(if ( eu((: List y NG 
_ INDUCTION MOTORS CENTRIFUGAL BLOWERS TACHOMETER GENERATORS FANS ALTERNATORS GEAR MOTORS 


347 CENTRAL AVENUE © DOVER, NEW HAMPSHIRE 


' le oe 
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CLIFTON PRECISION OFFERS Boss comes: cpaior sue 


saturable reactors. By virtue of re- 
fined circuitry, pulse repetition occurs 


only once during a cycle of line fre- 
quency, suppressing positive pulse. 
Furthermore, several stages of basic 
circuit are cascaded, giving frequency 


step-up between line frequency and 
discharge frequency.—Magnetic Re- 


identical to BuOrd type 15CX 4a | seazzh Seip. 200 Center St, 1 se 
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| Dot Generator 
New “Model 3438” checks video, 
RF, IF, syne and color circuits with 
modulated RF (Channels 2 to 6) and 



































5587 


IF (20 to 55 Me) outputs available. 
Horizontal syne pulses (15,750 cps) 














E | and vertical syne pulses (60 cps) 
Q E | available for checking sync circuits. 
y ‘8° | —Triplett Electrical Instrument Co., 
A wo Me eleeiachabh ose ls 
“ ao . ore information c © ° nquiry card 
Ba. aa Signal Generator 
T 100 — New “Model TF-801B” has fre- 
Y 80 fae quency range of 10-500 Mc, is said to 

* feature long oscillator tube life, out- 


| put 2 volts, down to 0.1 microvolt, low 
| FM ensured by tuned amplifier, 50- 

ohm output from piston attenuator 
| calibrated in volts, db and dbm, in- 

ternal modulation 0-90% metered, ex- 

ternal modulation from de to 3 Me 
9 maximum. Unit has capacity-coupled 
contactless coil turrets—Marconi In- 
struments, 44 New St., New York 4, 
N.Y. 






















8 1 Wt 12 3 4 5 6 


ERROR SPREAD IN MINUTES 







The CG-15-MS-1 transmitter is interchangeable part for part with the U.S. 









Navy Bureau of Ordnance type 15CX4a synchro transmitter (Mark 22 Mod. 1) ee ea ee, eet 
in every respect. 
Because of quality workmanship in this unit we are able to guarantee Bar and Dot Generator 
accuracy spreads not to exceed 10’. From the chart it will be noted the Naw ‘Medel 
majority of production units have error spreads between 5’ and 8’—yet price 616’’ provides 
remains exceedingly low. every color se- 

quence and line- 





Stainless steel bearings are provided for better environmental resistance. arity adjustment 
necessary for op- 






FOR SALES INFORMATION, CONTACT: — receiver 
New England: The Darbury Corp., 99 Elm St., W. Newton 65, Mass. Sibaisia tee oth 





Southwest: Ammon & Woods Asso., 4163 Glenwick Lane, Dallas, Tex. productio —— 
West Coast: Enright Engineering Co., 988 W. Kensington Rd., Los Angeles pe et or pth 
Home Office: T. W. Shoop, Sales Mgr., Telephone (Phila.) MAdison 6-2101 ing; provides 
| three color se- 
| quences each 

graphically por- 








LOOK TO CPPC FOR SYNCHRO PROGRESS 


CLIFTON PRECISION PRODUCTS CO. Inc. fi panel Bink "tera or boon 












with number of bars independently 
CLIFTON HEIGHTS variable-—Hycon Mfg. Co., 365 So. 
PENNSYLVANIA 


Arroyo Pkway., Pasadena, Calif. 
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Ocillograph Mounting 





New rack mounting for maker’s 
“Type 5-119 Recording Oscillograph, 
designed to permit use of oscillograph 














o 5 NOW OMNIGUARD... 
in ground-mobile installations, finds Can increase Production 


use also in permanent installations.— 
Consolidated Engineering Corp., Pasa- 


etal ce ...through low-cost insurance 
against down time 








Null Indicator 
New “Model 2HG-1 Magnetik Null Whenever conditions call for prolonged, full capacity operation, critical 


Indicator,” said to be “as much as 100 e See mY ras : : : a ‘ 
times faster than moving-coil type gal- temperatures can cause bearing failure — and result in ruinous shutdowns. 







Increased temperature also shortens bearing life expectancy, before 
causing actual failure — another costly factor in the long run. 






This is where the Edison Omniguard comes in — and where it pays its 
way many times over. 






Omniguard’s central monitor panel keeps one operator constantly posted 
on bearing temperatures in every plant unit . . . allows running at peak 
loads with safety. 








And full capacity operation can be maintained longer — because 
Omniguard sounds its warning before the damage level is reached. 












You can trust Omniguard-because And Edison Omniguard costs so 
little . . . upwards of 50% less than 
any other monitoring system. This 
vanometers,” has extremely low noise is truly the lowest cost insurance 
level (less than 2 uv) and zero drift against down time—and Omniguard 


of less than one division per hour. In- | a ; : F a: : 
put terminals are coompbatehe isolated | *® No adjustments or maintenance js so flexible — protects small or 





2538 e Entire system has no moving parts 
only simple electrical circuits, noth- 
ing to wear out. 












from chassis and circuit ground, | necessary — and installation costs |arge plants with equal ease for an 
whence versatility—Doelcam (Div. | are so low because only aminimum jnitial investment of less than 
Minn. Honeywell), 1400 Soldiers Field | of wiring is required 

Rd, Boston 35, Mass. : = ; $500.00. 

For more information circle 390 on inquiry card. | @ Resistance Temperature Detectors Write today for article that shows 





are guaranteed accurate to + 1% how just a small increase in temper- 
— drift less than + .05%. ature can cut bearing life in half. 





5-mm Equipment | 






New line of 5-mm equipment, com- 
pletely specified, operates over full | 
waveguide frequency range of “RG- | 
98/U” waveguide (50.00 to 75.00 | 
kMc) ; comprises a slotted section, flap | 

| 




















These two compact units, plus their 
simple mounting brackets, and the 
resistance temperature detectors are 
all you need for four-point tempera- 
ture monitoring and indicating. Addi- 
tional units for further points may be 
added as required. 


attenuator, tunable detector mount, 
E/H tuner, frequency meter, termina- 
tion, sliding short, horn, harmonic gen- 



















ies 


Ao ; 
SZ a 
OY »:Q Edison. 
A GREAT NAME CONTINUES GREAT NEW ACHIEVEMENTS 


Thomas A. Edisom 


(IN aOR Pr Oo 8A TT SO 
INSTRUMENT DIVISION ¢ 24 LAKESIDE AVENUE © WEST ORANGE, NEW JERSEY 
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Sub-Miniature 
| Oe ee 


A great aid 
to miniaturization AW 
- Require a single 15/32” hole you re 


—_— 


All units applicable to 


Mil Specifications for 


SPACE 


~S 


CO END § 


ASSEMBLIES 


A) No. TT-51; No. TT-S1A with No. 327 

lamp. For edge lighting. Red or 

other color filters, black top. 4 
B) No. 8-3730-111; for Mil-7788 panels. LIGHT SHIELD SUB-MINIATURE 
C) No. 4-1930; light shield. ASSEMBLY INDICATOR LIGHTS 
D) No. 8-1930-111; non-dimming. (All illustrations are approx. actual si 
E) No. 11-1930-111; mechanical dimmer. as aces 


~. F 180-111; polarelé Gener. , Foremost Manutacturer of Pilot Lights 
All assemblies accommodate midget 


flanged base lamps like this one 
(actual size); easily replaced. Available 
for voltages of 1.3, 2.7, 6, 14, and 28. 


Any assembly available complete with lamp. CORPORATION 


SAMPLES ON REQUEST— NO CHARGE 60 STEWART AVE. » BROOKLYN 37, N.Y. 
Write for Catalogue L-153 HYACINTH 7-7600 








ore intormation circle 


Borg 900 Series Micropots 
offer everything you want 
in a potentiometer 


Dependability — Mechanically and 

electrically stable. Effectively 

sealed against dust and moisture. 
Versatility — 1 to 5 gang models, 
single or double shaft, servo or Absolute Linearity — Uniform re- 
bushing mount. sistance distribution. No external 
Permanent Accuracy — Resistance eehnening requiced. 
element integrally molded within 
housing. Leads, taps and terminals 
firmly encapsulated. 


Specifications — Meets extreme 
commercial and military require- 
ments for all applications. 

Long Life — Scanning action dis- 

tributes wear across face of bar “4 Availability — Quick deliveries on 
contact. Rigid, fixed lead screw. z: production quantities. 


Borg 1100 Series Micropots 


Accurate, dependable, long-lived. Has 9 inch 
coded leads for easy installation. Offers your 
products a competitive price advantage. 


WRITE FOR CATALOG BED-A15B 


BORG EQUIPMENT DIVISION 
GEORGE W. BORG CORPORATION 
JANESVILLE, WISCONSIN 


For more information circle 99 on inquiry 
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erator, bends, tees, transmission line 
stand, klystron tube mount and power 
supply. Equipment is also available 
for “RG-97/U” waveguide.—F-R Ma- 
chine Works, Inc., 26-12 Borough Pl., 
Woodside, N. 


For more informat * circle 391 on inquiry card 


Input Scanner 


New “IS100” sequentially selects 
100 channels of data. When it is used 
in conjunction with maker’s digital 


voltmeters and ohmmeters (and print- 
er), it is said to provide “a complete 
automation system for component and 
system testing.”—Electro Instru- 
ments, Inc., 3794 Rosecrans St., San 
Diego 10, Calif. 

For more informatior rcle 392 


Megohmmeter 


New “Model 2030” is a_battery- 
operated version of maker’s “1020B” 
megohmmeter, for measuring leakage 
resistance from 5 to 10,000,000 meg- 
ohms in 5 ranges with an accuracy of 
3%. A regulated 500-v supply is in- 
corporated for supplying test poten- 
tial. Readings are obtained instan- 
taneously.—F' reed Transformer Co., 
Inc., 1715 Weirfield St., Brooklyn 27, 


cie 393 on nqguiry cara 


Microwave Oscillator 


New “Model 814” frequency gen- 
erator in X-band region makes use of 
a discriminator and feedback loop to 


5557 


secure excellent short-term stabiliza- 
tion (about 0.000,000,05); also fea- 
tures simplified tuning which enables 
inexperienced personnel to use instru- 
ment in routine testing; is applicable 
to microwave research.—Laboratory 
for Electronics, Inc., 75 Pitts St., Bos- 
ton 14, Mass. 


For more information circle 394 on inquiry card. 


Five-inch Oscilloscope 


New “Model WO-91A” 5-in ’scope 
for servicing black-and-white and col- 
or television receivers features dual- 
band response with a 4.5-Mc response 
in wide-band position; built-in cali- 
bration for peak-to-peak voltage meas- 
urements; vertical polarity reversal 
switch for “upright” or “inverted” 
trace display; pre-set “vertical” and 
“horizontal” sweep positions for TV 





trouble shooting, and shielded verti- 
cal-input connector and shielded cable 
for minimizing hum and stray field 
pick-up.—Radio Corporation of Amer- 
ica, 30 Rockefeller Plaza, New York, 
20, N. Y. 


For more information circle 395 on inquiry card. 


All-purpose Oscilloscope 


New “Model 983” high-gain wide- 
band ’scope is designed to accurately 
reproduce wave-forms comprising a 

wide band of fre- 
quencies; fea- 
tures high sensi- 
tivity (15mv/in) ; 
contains identical 
vertical and hori- 
zontal push-pull 
amplifiers with a 
choice of a-c or 
d-c coupling with- 
out affecting eith- 
er sensitivity or 
bandwidth. Excel- 
lent square wave 
reproduction (ov- 
ershoot 2 to 5%, 
rise time 0.1 
usec). Usable to 6 Mc.—Weston Elec- 
trical Instrument Corp., 614 Freling- 
huysen Ave., Newark 5, N. J. 
For more information circle 396 on inquiry card. 


Five-inch Oscilloscope 


New low-priced all-purpose “Model 
315” is said to have “numerous out- 
standing advantages”; features fre- 


quency-compensated vertical and hori- 
zontal attenuators with identical ver- 
tical and horizontal amplifiers.—Pre- 
cise Development Corp., Oceanside, 
oe peer Og 


For more information circle 397 on inquiry card. 
Miniature Oscilloscope 
New “Type 331” is particularly 


suited for field or lab testing and 
servicing of electronic computers, is 





























Size: 
12” x 6" x + a 
16% Pounds 


MODEL S-15-A 


TWO IDENTICAL 
INDEPENDENT 
OSCILLOSCOPES 
WITH COMMON 
TIME BASE 


ANOTHER EXAMPLE or Weikinen PIONEERING... 


The WATERMAN TWIN POCKETSCOPE, model S-15-A, presents a 
new concept in multiple trace oscilloscopy with independent vertical channels 
each having a sensitivity of 10 millivolts rms/inch, and a response within 
—2 db from DC to 200 KC—a pulse rise time of 3 microseconds. These features 
combined with the provisions for intensity modulating either, or both, traces, 
results in greater flexibility. The sweep generator is operated either in the 
repetitive or triggered mode from 0.5 cycles to 50 KC with synchronization 
polarity optional. All attenuators and gain controls are of the non-frequency 
discriminating type. Remember that portability has not been overlooked! 
The amazing small size of the S-15-A tips the scales of opinion heavily in its 
favor. Imagine, all of these essential characteristics in an instrument weigh- 
ing only 1614 lbs. You can carry it to any job, anywhere! 


WATERMAN PRODUCTS CO., INC. 


PHILADELPHIA 25, PA. 


came hameaii, Snuarennae WATERMAN PRODUCTS INCLUDE 


$-4-C SAR PULSESCOPE® 

$-5-A LAB PULSESCOPE 

$-6-A BROADBAND PULSESCOPE 
$-11-A INDUSTRIAL POCKETSCOPE® 
$-12-B JANized RAKSCOPE® 
$-14-A HIGH GAIN POCKETSCOPE 
$-14-B WIDE BAND POCKETSCOPE 
$-15-A TWIN TUBE POCKETSCOPE 
RAYONIC® Cathode Ray Tubes 

and Other Associated Equipment 


ry 
WATERMAN PRODUCTS 
VISIT THE WATERMAN BOOTH: A-295 
For more information circle 100 on inquiry card 
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TAT a 21 
Mass Spectrometry 














By reporting around-the-clock on the concen- 





tration of H.S and SO, in sulfur-extraction 
plant tail gas, CEC’s Type 21-610 Mass Spec- 
trometers pay off in two important ways. By 














s . 
Here’s how it 
means of its continuous, accurate monitoring, 


Pays of the ratio of the two gases in the stream can be 
. ] controlled within critical limits, which increases 
in sulfur 


recovery 








the profitable elemental sulfur output by as 
much as /'% tons per day in a typical plant. 
And, important to community relations, air pol- 











lutants are reduced to an absolute minimum, for 
when the ratio is just right, the release of harm- 
ful, irritating sulfur compounds to the atmos- 











phere is practically eliminated. 














Now ...two process-monitoring mass spectrometers 


























TYPE 21-610 is moderately priced and a truly 
general-purpose instrument. Although primarily de- 
signed for continuous petroleum and petrochemical 
stream analysis, it is also valuable for production- 
line leak detection or laboratory analysis. Its appli- 
cations have ranged from on-the-spot acetylene- 
plant monitoring to hospital clinical tests on lungs. 




















mass 80 





















TYPE 21-620 has the highest mass range of any 
instrument in its compact size range. Using the new 
“Cycloidal Focusing” principle, it goes beyond the 
21-610 for accurate readings from mass 2 to mass 
150. Medical laboratories, petrochemical plants and 
general research organizations will all find it ideal 
for their analytical problems. 


Send for Bulletin CEC 1824A-X27. 
Consolidated Engineering 


Corporation 


mass 150 





















ELECTRONIC INSTRUMENTS FOR MEASUREMENT AND CONTROL 
300 North Sierra Madre Villa, Pasadena 15, California 

















Sales and Service Offices Located in: Albuquerque, Atlanta, Buffalo, Chicago, Dallas, 
Detroit, New York, Pasadena, Philadelphia, San Francisco, Seattle, Washington, D. C. 
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only slightly larger than a shoe box 
and weighs 19 lb. Example of versa- 
tility: It can be used to measure time 
intervals as long as 2.5 see and as 
short as risetime of its signal ampli- 
fier which is 0.08 usec. It also is an 
ac-de electronic voltmeter with a 
range of 0.4 to 400 v full scale, with 
an upper frequency limit of 4 Me 
(30% down). It incorporates refine- 
ments usually found only in much 
higher-cost bench-type instruments.— 
Allen B. Du Mont Labs., Clifton, N. J. 


For more nation circle 398 on inquiry card 


ELECTRICAL 
INSTRUMENTS 





Recording Potentiometer 
New low-cost “Model G-10” can be 
used directly as a recording millivolt- 
meter or, with appropriate pickups, as 





5695 


a means for recording pressure, tem- 
perature, etc.; is self-balancing po- 
tentiometer; standard full-scale re- 
sponse time 2.5 sec; standard sensi- 
tivity 100 mv full-scale; accuracy 1%; 
maximum allowable signal source re- 
sistance 0.5 megohm.—Special Prod- 
ucts Div., Varian Associates, 611 
Hansen Way, Palo Alto, Calif. 


e 399 on inquiry card 





Power Meter 


New “Model P-2” operates over fre- 
quency spectrum of de to 11,000 Mc, 
has three ranges: 0-1, 0-10, and 0-100 


mw. Accuracy of power readings can 
be quickly checked by means of a self- 
contained dec calibration circuit. New 
“P-2” measures cw and pulse power 
in milliwatts and db with better than 
l-db accuracy over entire band; is 
insensitive to line voltage changes 
or frequencies.—Polarad Electronics 
Corp., 43-20 34th St., Long Island City 
Pw Mie ge 


For more information circle 400 on inquiry card 








* GASKETS * PACKINGS 
* WASHERS « SEALS « SHIMS 
* BUSHINGS +* “O” RINGS 


85 YEARS OF 


AUBURN “KNOW-HOW” 


HAS THE ANSWERS! 


Yes ... over 85 years experience in 
engineering, designing, fabricating and 
production qualifies Auburn to help you 
find the ideal answer to your problem. 
Where gaskets, washers, and other seal- 
ing devices are concerned, Auburn en- 
gineers are tops in the field. Their 
know-how is yours—for the asking. We 
are tooled to fabricate in virtually any 
material: 

leather * Asbestos * Teflon * Silicone Rubber 
Neoprene * Rubber * Cork © Fibre * Compositions 
Phenolics * Cloth * Felt * Paper * Cardboard 


Plastics * Brass * Steel * Copper © Aluminum 


Kel-F * Other Special Materials 


Send us your specifications or blueprints. 
You'll receive 


quotations, recommendations without obligation. 


AUBURN 


MANUFACTURING COMPANY 
306 Stack St., Middletown, Conn. 


Representatives: Atlanta, Ga.; Detroit, Mich.; St. 
louis, Mo.; Los Angeles, Cal.; Minneapolis, Minn.; 
Washington, D. C.; Cincinnati, O.; Rochester, N. Y. 


re information circle 102 on inquiry card 





Wide-range Ohmmeter 


New “Type RGV Resistance Preci- 
sion Meter” features unusually wide 
range of 0.01 ohm to 100,000,000 ohms 


and extraordinary accuracy: 0.1% +1 
milliohm in ranges to 10 megohms, 
0.5% from 10 to 100 megohms; digital 
readout and automatic decimal place 
indication; complete protection against 
overload; low power (less than 10 
mw) applied to sample.—Instrument 
Div., Federal Telephone and Radio 
Co., 100 Kingsland Road, Clifton, N. J. 
For more informat 491 on inquiry card 


For .more rma 


Measurement System 


New “Model EKA-1D Control Sys- 
tem,” for operation of pickups and 
data transmitters, comprises oscilla- 


tor-power supply, bridge control sys- 
tem, carrier amplifier, demodulator 
and panel readout system. Feature: 
stability of 0.25% with line fluctua- 
tions between 95 and 140 volts. Read- 
ings can be indicated on a deflection- 
type instrument, or recorded remotely, 
or read out on a 1,000-division panel 
dial. System can be set for carrier 
frequencies between 400 cps and 25 
ke.—Crescent Engineering & Research 
Co., 11632 McBean St., El Monte, 
Calif. 

For more information circle 402 on inquir 


Digital Ratiometer 


New “Model 625” rapidly displays a 
three-digit indication of ratio (from 
000 to 1.000) between two related di- 
rect voltages, accurate to 5 parts in 
1000. Average reading takes 1 to 2 
seconds; internal balancing process is 
continuous; thus inputs can vary slow- 
ly. Four input channels are available 
through a selector switch; their resist- 


October 1955 


TUBE FITTINGS FROM 


ALUMINUM 


Brass Monel Steel 
Carpenter 20 —_— Nickel Tantalum 
Gold Platinum Teflon 
Hastelloy Silver Titanium 
Inconel Stainless Steel Zirconium 


LYTEL* 


POLYAMIDE RESIN 


From aluminum to "Zytel"’ there's a Swagelok 
answer to your fitting problems. The new Swage- 
lok Tube Fittings of "Zytel’’ are for use with 
plastic tubing in applications where corrosion 
is a problem. They are the first to be made in a 
complete range of shapes that include elbows, 


tees, reducers and adapters. 


The new Swagelok Tube Fittings of "Zytel” are 
made to the unique Swagelok patented design 
that provides strong, torque-free and leakproof 
joints at all tubing connections. Sleeves or in- 
serts are unnecessary. Specify Swagelok for 
every fitting need and eliminate unnecessary 
fitting problems. 


FREE: For complete information write for the 
Swagelok catalog. Address Dept. A4 


Swagelok Tube Fittings Are 
Easy to Use 
No Special Tools Needed 
No Flaring or Threading 


*DuPont trade-mark 
CRAWFORD FITTING CO. 
884 E. 140th Street 
Cleveland 10, Ohio 


e 103 on 
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When you need “Special” recording charts 
.. . for measurements under unusual con- 


NEW INSTRUMENTS 





ditions, or for new instruments .. . call 


on Technical’s chart specialists. ance can be read up to 10,000 ohms. 


Instrument uses basic principle of 
y : self-balancing bridge, operates on a 
Technical will design and manu- nominal bridge voltage of 5 v. Load- 
facture your charts using the same ing of test circuit is less than 0.01 
highly developed techniques em- | ma under worst condition and zero 
ployed in producing their supply when bridge is balanced. Maximum 
of ever 0000 standard chert items. external current when measuring re- 
tii ta Ban eeatlin: Cees ute sistance values is 0.54 ma.—Hycon 

J Mfg. Co., 365 So. Arroyo Pkway, Pasa- 
rately etched wax engravings, dena, Calif. 
charts will be printed on machines oe ; 

or more information circle 403 on 

using the latest in electronic con- 
trol of registration, and special 


paper will be selected to give you ELECTR-INSTRUMENT 


the recording results you require. 
Among Technical's "special users ACCESSORIES 


are the National Bureau of Stand- 
ards, Bell Aircraft Corp., E. |. Du 


a Nemours & Co., Inc. and | High Power/volume Ratio 
Instrument Cell 





To help you in planning for the right chart | New “wafer cell,” said to make 
to fit your “Special” needs, Technical offers possible a 30% increase in battery 
power and life, consists of a sandwich 


a bulletin with basic chart information for and a Sé $ 
of artificial manganese dioxide mix 


your file. Ask for your copy of ‘Technical 
Notes”. A > 13-cell 


Serving America’s 
Foremost Industries | 224-volt 


D battery 
measure TECHNICAL CHARTS, INC. =| “96 


188 VAN RENSSELAER STREET 
BUFFALO 10, NEW YORK 


Nationally Represented by 
TECHNICAL SALES CORP. 


16599 Meyers Roa Detroit 35, Michigan 





J 


r more information circle 104 on inquiry card. 


ever before one like this! 


cell 
5708 


between tiny discs of flat zine and 

In this new broadband linear, | carbon electrodes. Sandwich is swiftly 
Central Electronics, Inc., unveils machine-wrapped in an airtight plio- 
several major advances. And for film envelope and heat sealed. Welded 
the meter proper C.E. chooses or soldered wire connections between 
Burlington. Why Burlington? cells are eliminated by use of silver 
First, because they combine quality wax (developed by maker’s engineers) 
with a reasonable price. Second, which permits cells to be connected in 
because they offer an illuminated series by being 5 stacked and which 
instrument that can be re-lamped maintains 100% inter-cell connections 
from the front. Wherever and how- under rugged handling. Photo shows 
ever you use electrical instruments, “Y15” 2-in-long battery of 13 cells in 
you'll probably find your best a single column. Among others is 
answer in Burlington stock or “U200” battery which develops over 
custom-made instruments 300 v in less than 20 cu in of space. 
; Thanks to sandwich design, produc- 
tion-line machines (designed and built 
| in company’s own shops) are fed raw 
Write for | materials automatically from rolls or 
Catalog NI | sheets, and turn out finished cells 
automatically— Burgess Battery Co., 

Freeport, Ill. 


For 


stion circle 404 


Instrument Transformer 

New “Type JCP-0,” said to be “the 
first 600-volt indoor-outdoor instru- 
ment transformer with a 1200-4000 


BURLINGTON INSTRUMENT C0. amperage rating,” is a butyl-molded 


. window-type unit suitable for instru- 
131 N. Third St. Burlington, low: Ld) ments, meters, relays or control de- 
vices; is rated for 25- to 60-cps serv- 

CUSTOM BUILT TO SPECIFICATION ice; is designed for high accuracy; is 
nformation circle 105 on inquiry card 
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suitable for use over bare conductors 
on circuits not exceeding 600 v line- 
to-line and can be used with insulated 


above 30°C ambient. Silicon steel core 
is wound in a continuous strip to take 
full advantage of low core losses and 
high permeability; then annealed af- 
ter winding for stress relief.—Jnstru- 
ment Dep’t, General Electric Co., West 
Lynn 3, Mass. 

in ade. sales > 405 on 


Instrument Transformer 


New “Type SM-5” 5-kv current 
transformer, molded in silicone, is de- 
signed for indoor metering and relay- 
ing applications; is built in standard 
current ratings from 10 to 800 amp; 
has a rating factor of 1.5; is in 0.3 
accuracy class for all metering bur- 
dens; meets all ASA and NEMA 
standards; weighs 18 lb; can _ be 
mounted in any position on wall, col- 
umn, ceiling, or floor. Primary ter- 
minals are silver-plated.—Westing- 
house Electric Corp., P. O. Box 2099, 
Pittsburgh 30, Pa 


406 


Outdoor Transformers 


New “Type EMR” and “Type 
EMO” polyester-molded outdoor cur- 
rent transformers, designed for 600-v 
service, have 0.3 accuracy with B-0.1 
and B-0.2 burdens; have a rating fac- 
tor of 2. “EMR,” having a round pri- 
mary opening, is supplied in 200/5- 
and 400/5- amp ratings; “EMO,” with 
an “obround” opening, is supplied in 
200/5-, 400/5-, 600/5- and 800/5-amp 
ratings.—_Westinghouse Electric 


Corp., Box 2099, Pittsburgh 30, Pa. 
For more information circle 407 on inquiry ca-d 


AMPLIFIERS 


Measurement Amplifier 


New dec amplifier combining high 
gain, low noise and drift, and wide 
band-pass is suitable for geophysics, 
biological research, etc., requiring 


5504 


work at extremely low signal levels; 
features push-pull input and output 
circuits with input impedance of 100 
megohms and grid current of 10°° amp 
or less; band-pass flat to 50 ke mini- 
mum and usable to 100 ke; front-panel 
selectable band-widths (down % at 
upper limit) of de to 100 eps, 400 eps, 
1 ke and 4 ke. Sensitivity can be 
varied by a calibrated attenuator with 
maximum gain of 100,000.—Am. Elec- 
tronic Lab., Inc., 641 Arch St., Phila- 
delphia 6, Pa. 
For more iMiérmation circle O08 
I-F Amplifiers 
Three new subminiature I-F ampli- 


fiers used in airborne radar systems 
and broadband receivers are said to 


es 





WARM 


WNT SIU Tap Vie): 
SYSTEMS 


NEW functional 
— flexibility with 
NEW “instrument- 
type’ construction 


Built-in flexibility of PANALARM ‘'50”’ al- 
lows simple change-over to any operating 
sequence as required by present or future 
conditions. And, at the same time PAN- 
ALARM ‘'50”’ introduces a new instrument- 
type annunciator construction . . . adding 
to the long-term dependability of the 
entire system. 









* 


PANALARM ‘'50"' PLUG- 
IN UNIT... hermetically 
sealed and most versatile 
ever developed. . . sim- 
ply plugs into chassis to 
expand system ... no 
wiring ... no other con- 
nections. Corrosion-proof 
and suitable for Class I, 
Div. 2 locations. 












CABINET is substantial 
gauge steel with sturdy chas- 
sis and sub-door arrange- 
ment. It is pre-wired ready 
for installation, yet com- 
pletely flexible without 








re-wiring. 










PANALARM ANNUNCIATOR SYSTEMS are self-con- 
tained with either illuminated name-plates or bullseye 
visual signals. Both the audible signal and acknowl- 
edgment button are common to the entire system 


SEND FOR COMPLETE 40-PAGE MANUAL 


Ask for Catalog 100-1 


PANALARM PRODUCTS, INC. 


”ANALAR» 





EAGLE 


Microflex reset counter 


makes shutdown and feed-down automatic 


Convert machine tool and industrial processes from manual 
to automatic operation — with this Microflex Reset Counter. 
For example, use it to feed a grinding wheel down after a 
preset number of operations. Or employ it to shut down a 
machine at the desired number of operations. This reset 
counter is ideal for controlling chemical feeding processes by 
shutting down a pump after the desired number of operations. 


The Microflex Reset Counter is actuated by a series of elec- 
trical impulses. Models are available with 400 and 1000 


count dials. Dial settings easy to make — counting range 
from 1 to 400 in steps of 1 with 100% accuracy. On 1000 
count range, dial settings are in steps of 1 with accuracy of 


= 1 count. Spring reset in less than 1 second. 


MAIL COUPON TODAY 


EAGLE SIGNAL CORPORATION : 
Industrial Timers Division, Dept. 1A-10°5 
MOLINE, ILLINOIS 


Please send free Bulletin 720 containing full 


data on Microflex Reset Counter. 








NAME AND TITLE 





COMPANY 





ADDRESS 





city ZONE STATE 
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feature high gain and wide bandwidth 
and to “provide performance not ob- 
tainable in existing miniature equip- 
ment.” Gains of over 100 db are ob- 


a 
5345 


tained simultaneously with band- 
widths over 12 Mc at center frequen- 
cies of 30, 60, or 90 Me (“Models 
M1154, M1155 and M1156” respective- 
ly). Construction provides complete 
shielding and absence of regeneration 
even with covers removed. Tubes have 
rated life of over 5,000 hours.—Maz- 
son Instruments, 47-37 Austell Place, 
Long Island City 1, N. Y. 

For more informatior rcle 409 or 


Magnetic Amplifier 


New “Part No. T1616JC” six-watt 
115-v 400-cps magnetic amplifier is 
designed specif- 
ically for instru- 
ment type air- 
borne servo sys- 
tems; operates 
directly from a 
synchro control 
transformer or 
VDR without pre- 
amplifier or de- 
modulator. Unit’s 
3-stage fast-re- 
sponse half-wave 4484 
bridge circuit is 
capable of a 20-cps bandwidth when 
driving a BuOrd Servo Motor Mk 7 
in a closed-loop system using simple 
circuitry.—Specialties, Inc., Skunks 
Misery Rd., Syosset, L. I., N. Y. 

For more informa rcle 410 on inquiry 


L-f Band-pass Amplifier 


New “Models 211 and 212” ampli- 
fiers, when used with matching twin-T 
feedback networks, become size- and 


weight-saving filters or band-pass am- 
plifiers in 5-to-500 cps range. Ampli- 
fier and feedback network are separate 
plug-in units, all interchangeable. One- 
tube “Model 211” has a voltage gain 
of 15 and a Q of 8, when used with a 
“Type 552” network. Two-tube “Model 
212” has a gain of 80 and a maximum 
Q of 40 with “Type 542” network.— 
White Instrument Laboratories, 203 
E. Riverside Drive, Austin 4, Texas. 


ircle 411 on inquiry card 





blueprint 
or samples 
for 
estimate 


WIRE 


FORMS 


and 


METAL 
STAMPINGS 


We'll prove that our high 
speed production means 
lower unit costs for you! 


You'll save two ways — (1) the ini- 
tial low unit cost made possible by 
high speed machines; (2) precision 
and quality control guarantees accu- 
rate parts and performance. 


STRAIGHTENING AND CUTTING 
Perfect straight lengths to 12 feet. 
.0015 to .125 diameter. 
WIRE FORMS 
.0015 to .125 diameter. 


SMALL METAL STAMPINGS 

.0025 to .035 thickness. 

.062 to 3 inches wide. 
Specializing in production of parts 
for electronic, cathode ray tubes and 

transistors. 
Write for illustrated folder. 
ART WIRE AND STAMPING 
COMPANY 


5 Boyden Place * Newark, New Jersey 
F nformation circle 108 on inquiry card 
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D-c Power Supply 


New low-cost 
0-28-vde 10-amp 
power supply op- 
erates from 115-v 

‘ | 60-cps ac; is one 
* of maker’s 22 

standard economy 

models. — Opad 

Electric Co., 69 Murray St., New York 

(Oe Fae 

For more information circle. 442 on ina 
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Power Rectifiers 


New “Stavolt D-C Rectifiers” fea- 
ture improved circuitry making pos- 
sible 0.5% voltage regulation accu- 
racy, 1% d-e ripple, and 0.1-sec re- 
covery time, without increase in size, 
weight or cost. Eleven standard 28-v 
production models with capacities up 
to 1500 amp, mobile or stationary 
types.—McColpin-Christie Corp., 3410 
W. 67th St., Los Angeles 43, Calif. 

For more informatior rcle 493 on inauiry 


a'c 


High-voltage Supplies 


Two new series 
of 60-, 100- and 
200-kv power 
supplies are 
available in six 
unusually com- 
pact models. In- 
put is 115 vac; 
max. continuous 
current output is 
1 ma. Positive or 
negative polarity. 
Exceptional safe- 
ty guards. A suit- 

able variable-transformer permits ac 
primary voltage of hv transformer to 
be varied independently of filament 
voltage.—Microtime Laboratories, 
7247 Atoll Ave., N. Hollywood, Calif. 
For more informat rcle 414 on inquiry card 
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High-voltage Supplies 


New line of mass-produced indus- 
trial high-voltage supplies includes 23 
standard sizes available from stock, 
all with “Basic 20” safety and con- 
venience features which include: re- 
versible polarity, adjustable over-cur- 
rent and over-voltage trip-outs, multi- 
range grounded voltmeter and milli- 
ameter hand-calibrated to 2% at fac- 
tory—NJE Corporation, 345 Carne- 
gie Ave., Kenilworth, N. J. 

c r Nore nf mat e 415 on na ry ard 


Dual Power Supply 


New “Model D5-200C” has switch- 
ing arrangement that combines dc 
outputs in series or in parallel, thus 
doubling voltage or current. Eight 
outputs: two for 30-500 vde @ 200 
ma; two for 6.3 vac @ 10 amps, one 
for de series connection; one for de 


5420 


differential 
pressure 
transducers 


For static or dynamic 
measurement of non-corrosive media 


Ranges: + 2.5 to +25 psid and 
0-5 to 0-150 psid 


250 psig 
line pressure rating 


Reliable Statham unbonded strain 
gage transduction 


Precisely-calibrated 
with high accuracy potentiometers 


Minimum response to vibration 
or acceleration 


20 millivolts 
at 5 volts excitation 


Temperature compensation 
over 315°F. interval 


Sturdy, small 
in size and light in weight 


r 


Model P134 Pressure Transducers 
for the measurement of differential 
pressures are described fully in 
Bulletin MPT-134 
available upon request 


LABORATORIES 
12401 W. Olympic Bivd., Los Angeles 64, Calif. 
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a new and practical concept in 






machine tool automation 


from blueprint through automatically controlled 
production without prototype! 






Simple reduction of blueprint data to conversion charts is fed directly 
into ACA magnetic film recording. Recorded information positively 
locks machine tool to the sprocketed film, producing precision 
finished parts. 






Further information on complete systems and components on request. 









automation corporation of america 


5546 SATSUMA AVE., NORTH HOLLYWOOD |, CALIF 
(Affiliate of Magnasyne Manufacturing Co., Ltd.) 



















*See the ACA Automation process in action 
at Booths 430-431 at the Automation Exposition. 
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parallel connection; one each for ac 
series and parallel connection.—Dres- 
sen-Barnes Corp., 250 N. Vinedo Ave., 
Pasadena 8, Calif. 


For more information circle 416 on inquiry card. 


Transistorized Power Supply 


New power 
supply unit, en- 
capsulated and 
fully transistor- 
ized, was origin- 
ally designed for 
use in maker’s 
own Geiger coun- 
ters; unit is 
adaptable for use 
with many other 
instruments. It 
will supply fil- 
tered direct volt- 





559% 
ages of over 5000 from one 1%-v 
flashlight battery.—Universal Atom- 
ics Inc., 19 E. 48th St., New York 17, 
1 ha 


For more information circle 417 


Transistor Power Supply 


New “Model C-22” regulated dec 
power supply, designed especially for 
use in transistor work, has a range of 
0-50 v, 0-1 amp; has internal refer- 
ence (using a 2-stage amplifier) for 
an internally regulated power supply 
and a Type 5651 tube for a stable 
reference. Regulation is 0.1% and rip- 
ple is less than 1 mv. 4%-in voltmeter 
on 7 x 19 in panel.—Universal Elec- 
tronics Co., 1720 22nd St., Santa Mon- 
ica, Calif. 


For more information circle 418 on inquiry 


Regulated Power Supply 


New “Model 
702A” features 
maker’s unique 
chassis construc- 
tion said to pro- 
vide “the most ef- 
ficient utilization 
of space with no 
sacrifice in acces- 
sibility of compo- 


nents.” Output 
voltages from 0 
to 600 continu- 


ously variable; 
currents up. to 
200 ma; regula- 
tion 0.25% or bet- 
ter; also 0-150 v 
variable negative output for bias and 
6.3 v. at 8 amps.—Shasta Div., Beck- 
man Instruments, Inc., P. O. Box 296, 
Station A, Richmond, Calif. 


For more information circle 419 on inquiry 











Sub-chassis-type De Supply 


New “Model .28-2MX,” designed for 
operating control equipment on unreg- 
ulated 28 vde, is built for continuous 
duty in lab or production testing, and 
in original equipment; employs a se- 
lenium rectifier; has sufficient filtering 
to operate relays, solenoids, motors, 
etc. Input 115 v 60 cps; output 28 
vde, 2 amp; ripple 2.2 v maximum. 
Weight 6 lb.—Dressen-Barnes Corp., 
250 N. Vinedo Ave., Pasadena 8, Calif. 


For more information circle 420 on inquiry card, 


















































ELECTRICAL 
COMPONENTS 





if. ing! 
Germanium Diodes Se scouring 


New types of gold-bonded german- f SIMPLEX PARABOLIC FLUME 


ium diodes designed to standard 


RETMA specs feature average for- — M sane 
a easures open flows within + 2% 


— + | 4 ... Over full 20 to 1 range! 


ward conductance and inverse resist- PLANT WASTES + ALKALIES 
ance “materially greater than ~~ of ee 

the conventional point-contact diodes.” m 

Example: “T9” forward current over ACIDS WATER e SLUDGE 
100 ma at 1 v with 5 megohms inverse 

resistance at -10 v; peak operating 

currents of over 300 ma. Other diodes 

such as “T5” have inverse resistances 

greater than 1 megohm at -100 v.— 

Transistron Electronic Corp., Melrose 

76, Mass. 


For r € 


rcle 421 on 


‘ i 7 7 Type S Flume is used / Easy to Instal 
Combination VDR-VT alone toiadicats flow ates ——— 
New 400-cps . .. with meter to re- ing needed. Inlets fit 
“Vernistat,” for cord, totalize. , 6” to 36” pipe. Level- 
use in servo sys- ; ling pins simplify 


tems and analog Smooth transition from circular caneterelnten 
computers, com- inlet to parabolic outlet speeds WRITE FOR BULLETIN 800 
bines features" of flow, keeping flume clear. Big Simplex Valve & Meter Company 
a voltage-divid- chamber traps sediment, keeps Dept. 14-10 

ing resistor and piezometer hole clean. 7 East Orange St., Lancaster, Pa. 
of a variable , 
transformer; has Accurate instruments and controls since 1904 


: a low output im- 
pedance (less than 130 ohms) and an LEX ag 


extremely low phase shift. Size and 
mounting dimensions have been de- VALVE AND METER COMPAN Y 
signed to BuOrd specs for a size 18 For more informatior e 111 or y card 
synchro. Weight 10 oz. High linearity 
(0.05% standard) makes it a preci- 
sion voltage divider, as well as a ref- 
erence voltage generator or follow-up 
unit in servo systems. In analog com- 
puters it multiplies a shaft angle by 
a voltage—The Perkin-Elmer Corp., 
Norwalk, Conn. 

For more information circle 422 on inauiry 














3-in. Ganging VDRs Improved Model JS Series GARDSMAN 
: Stepless Controllers by WEST. One 

New “Model 300” fully-enclosed 3- Instrument Handles a Range of Wattage 

in ganging voltage-dividing resistors Requirements. 

are economically priced for applica- 


%* Closest Control % Manual Reset 


5417 


tions that do not require high-preci- % Save power 

sion types; are independent-phasing; 

have 8-watt power rating.—DeJur- % Prolong Heater Life 
Amsco Corp., 45-01 Northern Blvd., Least Maintenance 
Long Island City, N. Y. % Adjustable Band * 


For more information circle 423 on inquiry card. 


% Simplest Operation — 
One Knob 


Without tubes or relays, this unique 


Small Ganged VDRs instrument modulates input to suit de- W £ a) T / ; 
Li SCN IN 77 é, 


N d bli £ “#500 mand. Proved in wide use. Write for 

ew ganged assemblies 0 Bulletin JS. 

Acepots,” subminiature wire-wound CORPORATION 
precision voltage-dividing resistors, CHICAGO 

are said to “have the accuracy re- — iow pong velo SALES OFFICES IN PRINCIPAL CITIES 
quired by many computer and servo Chicago 41, Illinois 


For re rcle 112 on inquiry card. 
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control applications” and their ex- 
tremely small size saves space and 
weight in equipment. Available in re- 
sistance range from 200 to 100,000 
ohms. Standard accuracy of linear 
units is 0.3% independent linearity. 
Standard torque 0.035 oz-in @ 20° C 
(even lower on special order) .—Ace 
Electronics Associates, 125 Rogers 
Ave., Somerville 44, Mass. 
e 424 


Card-type Resistors 


New “Series 1300” single-section 
card-type resistors are wafer-thin, are 
completely encapsulated for protection 
against humidity, salt-water immer- 
sion and temperature extremes; are 


cocaine 


ELECTRON 
SCALES 


especially adaptable for circuits using 
transistors.—The Daven Electronic 
Sales Corp., 191 Central Ave., New- 
ark 4, N. J. 

For more informat rcle 425 


Replacement Transformers 


New exact-replacement horizontal 
and high-voltage output transformers 
have been added to maker’s line: 
“HVO-38” and “HVO-54” for Admi- 
ral, “HVO-40” for Silvertone, “HVO- 
37” for Silvertone, Sentinel, Halli- 
crafters and the Crosley “Super V”; 
also several others.—Merit Coil & 
Transformer Corp., 4427 N. Clark St., 
Chicago 40, Il. 
F ee See e 426 


Control Transformers 
New control transformers feature 
use of new materials, including Al- 
kanex wire, and a unique method of 
frame size design, as major factors in 
weight and size reduction up to 40%. 
Within each frame size (related to va 
capacity) a wide varietv of voltage 
combinations is available, with no 
change in over-all and mounting di- 
mensions. Eleven available trans- 
former frame sizes include most popu- 
lar ratings.—Specialty Transformer 
Dept, General Electric Co., Schenec- 
tady 5, N. Y. 
nforn 427 

Cartridge Rectifiers 
New “Type 60-6979” selenium cart- 


ridge rectifier has been especially de- 
signed for use in strobe flash units 


Weigh heavy loads suspended 
from crane hook. Quick, accu- 
rate weights from motor truck, 
railroad track, platform, tank, 
hopper and other industrial type 
weighing systems. Economica! 


to install and maintain. 


~ 








Dials, printers and numerical indicators 
available on all types of installations. 
Write for free Ametron Brochure K-5. 


and similar instruments requiring 
high transient peak currents for ca- 
pacitor charging; is a single-phase 
full-wave bridge type delivering 9.6 
ma average current and 190 ma peak 
pulse current at 495 vde capacitive 
load. Length 3% in; OD % in; radial 
pigtail leads; 6-32 threaded brass in- 
serts at both ends for easy mount- 
ing; fungus- and moisture-resistant 
protective finish.—IJnternational Rec- 
tifier Corp., 1521 S. Grand Ave., El 
Segundo, Calif. 
re informat » 428 


Radio Noise Filter 


New subminiature light-weight 
dual-pi noise filter for actuator 
motors is rated at 2 amp 200 vdc; 


brings noise level far below Mil-I-6181 
requirements throughout frequency 
spectrum. Epoxy resin dielectric per- 
mits efficient operation at 300°F.- 

Electronic Specialty Co., 5121 San 
Fernando Rd., Los Angeles 39, Calif. 


e 429 on ir 


for Weighing Every Way 


THE STANDARD OF ACCURACY SINCE 1888 


STREETER-AMET COMPANY 


4101 RAVENSWOOD AVENUE e CHICAGO 13, ILLINOIS 


Branches in Detroit, Pittsburgh, Allentown, Birmingham and Los Angeles 


Vol. 28 
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Tubular Capacitors 


New “Electrica” molded plastic tu- 
bular metallized paper capacitors are 
said to offer impervious immersion- 
proof shell minimum size, light weight 
and low prices; function at tempera- 
tures from -—20°C to 110°C.—Arnhold 
Ceramics, Inc., 1 E. 57th St., New 
York 22, N. Y. 

For more information circle 430 


Ceramic Capacitors 


New small-size high-capacity ‘“Cer- 
amicons” are rectangular, have a 
phenolic dipped coating, wax-impreg- 
nated #22 hot-tinned copper leads, 
and are made in three sizes: 0.34 x 
0.34 in, 0.58 x 0.43 in, 0.75 x 0.56 in. 
Life test, 400 vde 1000 hours at 85°C; 
flash test 600 volts dc; power factor 
2.5% max. at 1 v rms 1 ke. Value 
range from 0.0022 to 0.1 mfd; 200-v 
rating.—Erie Resistor Corp., 644 W. 
12th St., Erie, Pa. 

For more informatior rcle 431 


High-temperature 
Tantalytic Capacitors 


Two new lines of 125° C tantalytic 
capacitors, as stable and as lasting as 
standard 85° C tantalytics, comprise: 
(1) rectangular case types, rating’s 
from 36 uf at 100 vde to 220 uf at 
25 v; (2) cylindrical case types, from 
36 uf at 100 v to 160 uf at 10 v. New 
units will perform for 1,000 hours at 
125° C without losing more than 20% 
of 25° C capacitance.—Capacitor 
Dep’t, General Electric Co., Hudson 
Falls, N. Y. 

For more informa 432 


ELECTROMECHANI- 
CAL COMPONENTS 





Torque Motor 


New “Model 21” 
is designed to 
drive hydraulic 

B servovalves or 
other mechanisms 
which demand 
fast response and 

> high output force 
proportional to 
input current. It 
weighs 18 oz but is conservatively 
rated at 9 lb force for 40 ma differ- 
ential current. It can be driven from 
two miniature output tubes in push 
pull, or from magnetic amplifiers. 
Stroke (+0.015 in) is proportional to 
input differential current; displace- 
ment sensitivity is 0.75 in per ampere, 
or 20 ma for full stroke-—Raymond 
Atchley, Inc., 2340 Sawtelle Blvd., Los 
Angeles 64, Calif. 


For more information circle 433 on inauir 


Thumb-sized Motor for 
Aircraft Applications 


New motor for a wide variety of 
aircraft applications was originally 
designed for maker’s compass-con- 
trolled directional gyro-compass sys- 
tem; is believed to be “the smallest 
motor currently used on aircraft.” 
Diam % in; length 1.2 in; weight 
1.2 oz; rating 26 v 2-phase; no-load 








alleros 


precision 
resistors 


SINCE 1929 


for 





AKRA-OHM Precision Wirewounds 


High-quality, yet moderately-priced precision resistors 
suitable for the majority of applications. Reverse-pi 
wound on accurately-machined ceramic bobbins. 
Coated, if desired, with moisture-resistant varnish. 
Std. tolerance—1%, 0.5%, 0.25%, 0.1%, and 0.05%. 
Meets MIL-R-93A. Five mounting styles available. 


Bulletin L-35 





“PP”? TYPE Encapsulated Wirewounds 


Small, hermetically-sealed resistors at a truly low 
price. Unmatched stability for critical applications. 
Std. tolerance—same as Akra-Ohm types above. Meet 
and exceed MIL-R-93A_ requirements including salt 
water immersion tests. Radial leads, axial leads, or 
lug type terminals. 


Bulletin L-30 





DEPOSITED CARBON Precision Resistors 


¥ These small carbon-film resistors achieve exceptional 
stability through deposition of a uniform, uncon- 
taminated film of carbon on a ceramic core. Tempera- 
ture coefficient: 500 ppm per °C above 1 meg., 300 
ppm per °C below 1 meg. Std. tolerance—1%, 2%, 
and 5%. Meet characteristic R of MIL-R-10509A, 
Bulletin L-33 /, 1, and 2 watt sizes. 





CASTOHM® Ceramic Power Resistors 


Unusually light-weight wirewound power resistors 
with a unique integral core and coating having excep- 
tional resistance to thermal shock and excellent heat 
conductivity. Ten humidity-resistant, tab-terminal 
styles available with ratings from 8 to 225 watts at 
350°C. hot-spot. Meet MIL-R-10566, Amendment 1. 


Bulletin L-29 





CMP and MP Miniature Power Wirewounds 


Lead-mounting, miniature power wirewounds for 
crowded chassis or printed circuits. MP types en- 
closed in a Fiberglas sleeve and coated with silicone- 
impregnated ceramic. CMP types encased in ceramic 
tube with ends hermetically sealed with silicone ce- 
ment. Designed to MIL-R-26B. 3 to 10 watt sizes 
available. 
Bulletin L-36 





SPECIALS ....... 


Hermetically-sealed Steatite resistors, Ayrton-Perry 
resistors, high-voltage surge resistors, card-type re- 
sistors, multi-section bobbin resistors, and many other 
special types are regularly produced to individual 
specifications. 


Bulletin L-37 





SHALLCROSS MANUFACTURING CO., 510 Pusey Ave., Collingdale, Pa. 


For more information circle 114 on inquiry card 
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Weighing 
Systems 


by 
Pneumatic 
Force Balance 








PROVIDE AUTOMATION FOR THE CONTINUOUS 
OR BATCH PROCESS. 


A complete line of weight transmitters in single and multiple dia- 
phragm construction with load capacities up to 23,000 pounds per 
diaphragm. Pneumatic tare balance for any portion of the total load 
on all models. All moving parts are enclosed totally. Complete weigh- 
ing systems designed to your requirements. 


WRITE FOR CATALOG 


JOHN R. MONSELL COMPANY 
Glassboro, N. J. 








The 
Simplified 


PYRO 


Optical 
Pyrometer 





PYRO Op- 
tical Pyrom- 
eter is the 
only self- 
contained, 
direct read- 


pendable unit for quick 
and accurate high tem- 
perature measurements. 
Unique construction per- 
mits determinations even 
on MINUTE SPOTS, FAST 
MOVING OBJECTS or of 
the SMALLEST STREAMS. 
Special Foundry Type 
and Universal Triple 
Range have an additional 
Red Scale for direct 
readings of the true 
spout and pouring tem- 
peratures of molten iron, 
steel, monel, etc. when 
measured in the open. 
Stock ranges from 1400°F 


PYROMETER 
INSTRUMENT 
COMPANY 


New Plant & 
Laboratory 


Bergenfield 34, 
New Jersey 


lent Centigrade calibra- 
tions. Ask for free Cat- 
alog No. 85 for com- 
plete details. 


Free literature also 
available on PYRO Sur- 
face, Indicating, Radia- 


Manufacturers of 
Pyro Optical, Radi- 
ation Immersion and 
Surface Pyrometers 
for over 25 years. 


For more 


rometers. 
e 116 on inquiry card 
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ing, light-weight and de- 


to 7500°F or in equiva- | 


tion and Immersion Py- | 


TANKOMETER 


FOR MEASURING TANK 
CONTENTS ANY DISTANCE AWAY 








TANK MAY BE BURIED, 
ELEVATED, OPEN, 
CLOSED, VENTED OR 
UNDER PRESSURE OR 
VACUUM 























Mt iso... 
HYDROSTATIC GAUGES 


FOR ALL PURPOSES 
PRESSURE « VACUUM e DRAFT 
DEPTH & ABSOLUTE PRESSURE 

DIFFERENTIAL PRESSURE 
MERCURIAL BAROMETERS 


SEND FOR BULLETINS 


UEHLING INSTRUMENT CO. 
470 GETTY AVE., PATERSON,N. J. 


circle 1917 on inquiry card. 
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speed 21,000 rpm; ambient tempera- 
ture range —55° C to 90° C when oper- 
ated as a control motor.—I/nstrument 
Dep’t, General Electric Co., West 
Lynn 3, Mass. 


For more information circle 434 on inquiry card 


Servomotor Package 


New “Model #5012-166” package 
consists of (a) maker’s Standard Se- 
ries 5000 1%4-in diam 115-vde PM mo- 
tor; (b) clutch-brake mechanism; (c) 
clutch-brake actuating housing; (d) 


5515 


gear train. When power is applied, 
clutch instantly engages gear train to 
motor unit as motor accelerates. Con- 
versely, when power is interrupted, 
clutch-brake coil is de-energized simul- 
taneously with motor; braking mech- 
anism instantly stopping input shaft 
to gear train. Another feature is that 
clutch imposes practically no load on 
motor.—Burton Mfg. Co., 11201 W, 
Pico Blvd., Los Angeles 64, Calif. 


For more e 435 on inquiry cad 


H-f Motor-Alternators 


Three new high-frequency motor-al- 
ternators convert from nominal 400- 
cps 3-phase 208-v line to single-phase 
power at 1150, 2350, or 4700 eps re- 
spectively. All are characterized by 
good regulation with low internal re- 
actance, low harmonic content, and 
complete absence of sliding contacts 
in electric circuit. All are suited for 
laboratory and field use. Weight 5%4 
lbs; over-all length, 5% in; diameter, 
3% in.—D&R, Lid., 402 Hast Gutier- 
rez St., Santa Barbara, Calif. 
car mare rcle 436 or 


ormation 


Size 10 Synchro 


New “Type 3G” miniature (Size 
10) synchro weighs 1% oz; has un- 
usually high permeability; is excep- 
tionally resistant to corrosion, owing 
to the use of a high nickel alloy for 
laminations. Spread of angular error 
is from 20 to 30 minutes. Length 
1.278 in; OD 15/16 in. Designed for 
use in 26-v 400-cps systems.—John 
Oster Mfg. Co., Avionic Div., 1 Main 
St., Racine, Wis. 


For more rmatior 


rcle 437 or 


Subminiature M-g 


New “Type MG 3013” is said to be 
“the smallest motor generator avail- 
able.” OD 1 in; length 2% in; weight 


5470 


6.2 oz. Unusually high output: 1.25 
volts per 100 rpm when operated into 
a load of 100,000 ohms. Speed continu- 
ously variable from 200 to 8700 rpm. 
Output remains linear over entire 





speed range. Harmonic distortion is 
under 5%. Magnetic detent stops out- 
put shaft in anv of 4 positions within 
5° accuracy.—John Oster Mfg. Co., 
Avionic Div., 1 Main St., Racine, Wis. 


For more information circle 433 on inquiry card. 














OOOOH 


Subminiature Relay 


New sensitive 
subminiature dp- 
dt relay is sealed 
and nitrogen- 
filled; diam 0.656 
in; length 1.500 
in; weight 1 oz; 
available in con- 
tact ratings to 5 
amp resistive (10 
amp special) at 
28 vde or 115 vac; 
meets MIL-R- 
5757B and MIL- 

R-6106A; functions over ambient 
range of —65° C to 125° C; withstands 
10-G vibration at 10-500 eps, and 50-G 
shock.—Electro-Mechanical Special 
ties, Inc., 6819 Melrose Ave., Los An- 
geles 38, Calif. 

For re information circle 439 on 























**Taper-pin” Relays 


New vibration- EP 
resistant relays me 
are hermetically 

sealed with “ta- 

per-pin’’ termi- 

nals for solderless 

connection, are 

available in 2-, 3- 

and 4-pole mod- 

els; surpass MIL- 

R-6 7578 and 

MIL-R-6106A.— 

Electromechani- 

cal Specialties Co., Inc., 6819 Melrose 
Ave., Los Angeles 38, Calif. 

f ene rcle 440 


CUSTOM 


Heavy-duty Relays . 
F 2 * Pictured here are two typical examples of why the name PANEL 

wos Type Phaostron is so rapidly gaining enthusiastic acceptance 

s -amp con- wherever and whenever truly fine Panel Meters are admired, 
trol relays occupy required and specified. INSTRUMENTS 
minima! pane! They are the latest additions to the Phaostron line of ‘“Custom” 
space without Y Se hl : 

Panel Instruments which include 242’, 342’ and 6” sizes. 


sacrifice of rug- : ° 
gedness; are said Built to the exacting standards of excellence that identify every 
to provide in- Phaostron product. 

Case edo maig, BUILT TO HIGHEST QUALITY... SOLD UNBELIEVABLY LOW 
tenance; are Metal Case... won't chip, shatter or warp. 
available with Large Clear Scales...Increments and numerals can be 
from two to read at a distance of 10 feet. 
q twelve poles; fea- Permanent Accuracy... plastic cased meters often vary 
552i ture unique sec- up to 35%... these metal cased meters. . , never. 

Pen tional pole de- Anti Magnetic... shielded by their metal case from stray 

sign; each pole mounted on its own tic fields 

melamine block, each removable and re * 

replaceable without disturbing other Insulated Zero Adjustments .. . large, easy-to-use... safer. 

poles or other wiring. Poles can read- Two Models: 

ily be ——— = N-O to N-C, or “Custom” Chrome: Die cast bezel is finished in gleaming 

pted se, _in the pueed—~4 lark Con- polished chrome and black. 

pbs er Co., 1146 E. 152nd St., Cleve- “Custom”: This instrument is identical, but is finished in solid 

and 10, Ohio. colak: 


For more information circle 441 on inquiry card. Both are available with self-contained 5,000 hour lamps where 
illuminated scales are desirable. 


KEY TO EXCELLENCE 


Graphie-circuit Relay SEE YOUR PARTS JOBBER OR WRITE DIRECT 


New “Series SQD Printed Circuit 
Relay” features new design which 
permits direct insertion of its termi- PHAOSTRON COMPANY 
nals into circuit board, ready for im- | 
mediate soldering because these ter- | 151 PASADENA AVE. ¢ SOUTH PASADENA, CALIF. 
minals, instead of being brazed or 
For more information circle 118 on inquiry card. 
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ELECTRONICS 


easy to teach 
»=»-@asy to learn 


with the New, Low Cost 


e Here's the ideal instruction aid for your em- 
ployee training program—a combination of 
equipment and text material designed to let 
you learn electronics by visucl experiment. 

The kit contains 82 precision components, 
everything you need to perform 60 experi- 
ments. A correlated, 275-page work manual 
shows you in words ond pictures exactly how 
to proceed. 

Model 50-A complements Crow Electri-Kit 
Model 41-B . . . takes you from Beginners’ 
Electricity directly into the study of Electronics. 
With this unique kit, anyone familiar with basic 
electrical principies can learn electronics easily. 
It can even be used for self instruction at home 

. as fascinating as your favorite hobby. 


Price of the complete, 82-piece Model 50-A 
kit—including precision meter (11%), re 
sistors, coils, capacitor bank, etc.—is $87.50. 
Write for illustrated folder giving full details. 


CROW ELECTBL CRAFT COMP | (eit in 


@ Box 336W, Vincennes, Indiana 


NORTHAM 


PRESSURE 
TRANSDUCER 


Length 


1, 
#7/2 








A variable inductance instrument 
for the measurement of steady state 
and transient pressures in rocket and 
engine testing, hydraulics research 
and other applications involving high 
pressure measurement and control. 
The pressure sensing diaphragm is 
integral with the body, providing 
high resistance to shock and vibra- 
tion. There are no other moving ele- 
ments. May be worked with non- 
corrosive liquids and gases 

MODEL GP-8 SPECIFICATIONS: 
Pressure Ranges 0-200 to 0-5,000 psig 
Maximum Allowable Pressure Twice rated 

pressure range 
1% full scale 
From 60 to 20,000 cps 
From 2,000 cps to 10,000 
cps depending on range 
Acceleration Response: Less than 1%/1,000 
g along most sensitive axis 

{range above 1,000 psi) 
Less than 1%/1,000 g axial 

(all ranges) 

WRITE FOR BULLETIN NO. IA-8 
Northam Engineering Facilities Are Available 
To Assist You With Any Application Problems. 
NORTHAM PRODUCTS INCLUDE 
Transducers for pressure, acceleration and 
displacement measurement and auxiliary 
electronic equipment for complete systems. 


NORTH AMERICAN INSTRUMENTS, INC. 


2420 North Lake Avenue * Altadena, Colif. 


Accura 
Excitation Frequency 


Notural Frequency 





for INDUSTRIAL 
TRAINING or HOME STUDY 


60 OPERATING ASSEMBLIES 
Capacitors » Voltage Dividers « Vibrators 
Frequency Discriminators and Multipliers 

Filters © Electrical Indicating Instruments 

Rectifiers « Resonant Circuits « many more 


Model 50-A Kit provides a solid founda- 
tion for further training in specialized elec- 
tronic fields—Radio Transmitting and Re- 
ceiving, Industrial Electronic Circuitry, or 
Radar ond Television Circuitry. 

These principles ore covered in the Crow 
Electronic Tubes, Circuits and Devices Kit 
(Model 53) available soon. 


© 119 oF 


Over 85% of the torque wrenches 
used in industry are 


Sight, Sound or Feel. 


< =: Ww 


@ Permanently Accurate 


@ Practically Indestructible 
@ Faster—Easier to use 
@ Automatic Release 


@ All Capacities 


in inch grams...inch 
ounces,..inch pounds 
...foot pounds ~ 


CUmitateis 
0-6000 ft. Ibs.) 


manufacturer, 
design and 
production man 
should have 
this valuable 
data. Sent upon 
request. 
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welded together in sections, have been 
made integral parts of coil terminals 
and contact springs. Relay’s two con- 
tact arms permit two spring pile-ups 
of up to 9 springs each.—Automatic 
Electric Sales Corp., 1033 W. Van 
Buren St., Chicago 7, Ili. 

For more information circle 442 


Plug-in Relays 


Two new plug-in models have been 
added to maker’s line. (1) “Phil-trol 
33B” general-purpose power relay 


338 AC 
PLUG IN 


available in 2-, 3- or 5-pole ac or de 
models; (2) smaller “Phil-trol 12” 
available for operation on up to 230 
v ac or de.—Phillips Control Corp., 
Joliet, Illinois. 


F 


443 


Snap Switches 


New ‘‘Klixon K Series Sine 
Switches” for aircraft and industrial 
controls, actuators, relays, instru- 


ments, etc., feature unique sine curved 
switching element for excellent per- 
formance under shock and vibration 
(withstand from 0 to 500 cps at 10 G 
while continuously loaded to within 
0.0002 in of actuation point). Move- 
ment differential 0.0005 in. minimum; 
shock 200 G; temperature —65°F to 
350°F; life 100,000 cycles minimum; 
rating 10 amp at 115 vac 1.0 pf or 30 
vde resistive—Spencer Thermostat 
Div., Metals & Controls Corp., Attle- 
boro, Mass. 

re information rcle 444 





Volume-control Switch 


New type of rotary switch uses 
unique “floating ring’ contact action: 
make or break accomplished by 

spring-snapped 
self- aligning mo- 
tion of rings of 
maker’s contact al- 
loy; rings “float” 
on pins so_ that 
they can rotate 
slightly with each 
operation, whence 
a continually- 
changing contact 
surface.—P. R. Mallory & Co., Ince., 
3029 E. Washington St., Indianapolis, 
Ind. 
For r a nformat r r e 445 on na ry ard 


Dual Switch 


New “6AS13” single-actuated dual 
switch consists of two basic switching 
units operated by a single roller-lever 


5565 


actuator. Operating point of one 
switching unit is field adjustable to 
provide either simultaneous actuation 
or a definite sequence of operation. 
Available with a variety of lever 
lengths, straight or formed levers, 
with or without a_ roller.—Micro 
Switch, Freeport, Illinois. 

For more informatior rcle 446 on inquiry 


Acid-proof Switch 


New acid-proof basic snap-action 
switch is available in N-0, N-C, or 3- 
wire types; is also immune to ex- 


tremes of shock and vibration; meets 
Army spec 60-977-2 Class B. Electri- 
cal capacity 20 amp resistive, 28 vde: 
10 amp resistive, 110 vac.—Control 
Products, Inc., Sussex St., Harrison, 
N. J. 

For more formatio rcle 447 on 


Nylon-insulated Connectors 


Three new min- 
iature nylon-in- 
sulated connec- 
tors, said to pos- 
sess great dura- 
bility and high 
voltage insulation 
properties, are 
each available in 
eleven colors for 

coding applications. Shockproof nylon 
insulating handles are unaffected by 
most chemicals and will withstand ex- 
tremes of temperature and humidity. 
Tip and banana plugs (A and B) and 





resents 
F Asraticata Finest 


Collet-fitting KNOBS li} 


Dalohm design permits positive locking on all stand- 
ard shaft diameters full round or flatted with no 
damaging effect so frequently found when using set- 
screw type knobs. 


FIVE SIZES %” 116" 1%” 2%” 3” 
COLLETS INTERCHANGEABLE... 


accommodate all shaft sizes from 4” to 3%” 

e Precision cast of thermo setting plastic in 
easy grip shapes. Pleasing appearance to 
match modern styling 
Knobs fit concentrically on shaft and can be 
positioned accurately and easily on full 360 
radius 
Standard escutcheons, pointers and indica- 
tors available 

e Highest quality at low price 

Write, Wire, Call 


DALE PRODUCTS, INC. 


1310 28th Ave. Phone 2139 


Columbus, Nebraska, U.S.A. 


WIDE-RANGE 
FAST-PULSE 
GENERATOR Wa 


Model vicina a nieinnansesti — ae Range 8 Extenders 


@ DURATION AND POSITION .05 to 1000 us 
@ RISE AND DECAY TIMES CONSTANT .03 us 
@ SINGLE PULSES TO 20,000 PER SECOND 
@ 100 VOLTS, 50 OHMS DRIVING IMPEDANCE 
@ CALIBRATED WIDTH, POSITION AND RATE 
@ TRIGGER OR SINE WAVE SYNCHRONIZATION 


TELETRONICS LABORATORY, INC. westeury.v.. ny. 


atior e 123 c : 
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CONTROL PANELS: 
custom-made for any 


industrial use...O.£.M. and 


* 


m™m 
food processing 


machine tools 


avionics 
| 


mentation 


YZ 
see the 

many hats of 

PANTRO at the £11) 


= 


For PANTRO 

data pertinent to your 

equipment, send description and specs. 
Write today. 





INDUSTRIAL CONTROL PANEL CO. 


519 W. MONROE ST., CHICAGO 6, ILL. 
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tip jack and insulating sleeve assem- 
bly (C) are of simple functional de- 
sign which “has made possible sur- 
prisingly low prices.”—E. F.. Johnson 
Co., Waseca, Minn. 
F rmation circle 448 on inquiry card. 


Socket 


New 7-pin stea- 
tite-insulated tube 
socket, designed 
especially for 
new septar-based 
tubes, requires 
1/3 in less chassis 
mounting space 
than previously 
available types. 

Integral ventilated aluminum shield 

base for optimal input and output 

shielding.—/Jndustrial Sales Dept., 

E. F. Johnson Co., Waseca, Minn. 

circle 449 on 


For more informa 


VHF Septar 


For more information 


Teflon Terminals 


fae New “X-2168” 
Teflon-insulated 
terminal is_ said 
to have high di- 
electric strength 
and low capaci- 

ie tance. Solder ter- 
minal is brass 

5517 with copper flash- 

ing on which 24-carat gold has been 

applied. Both stud and terminal are 
attached to Tefion by a unique method 
that makes terminal vibration-proof. 

—Cambridge Thermionic Corp., 445 

Concord Ave., Cambridge 38, Mass. 

For more information circle 450 on inauiry ard 





Extreme Heat and 
Pressure. Connectors 


New “HS” 2 (AN 3102) receptacles 
and “HS 6” (AN 3106) plugs fea- 
turing “Vac Tite” glass-to-metal con- 
struction assuring leak-proof perform- 


ance under conditions of extreme heat 
and pressure.—Hermetic Seal Prod- 
ucts Co., 33 South Sixth St., Newark 
a aes 


For more information c 
Deck Turret Sockets 
New deck turret socket, featuring 


“zip” terminal that holds leads firmly 
until soldered, is of “fork” type with 


rcle 451 on 


PRECISION 


measurement 
and control 


LINE 


Controls tempera- 

ture automatically 

within a fraction of 

a degree in any heat proc- 

ess. A complete factory-assembled unit 
ready for installation anywhere. Can be 
used with any existing indicating or re- 
cording pyrometer centroller 
—regardless of age. 


GORDON 
XAC|EMP 


Hand Pyrometer 


A quality-built, conven- 

ient instrument for quick, 
accurate temperature read- 
ing in molten nonferrous 
metals. Also, other models 
of Xactemp for all-around 
temperature checking. 


GORDON. 


SERVRITE 


Thermocouple Wire 
Thermocouple Extension Wire 


Insulated in Gordon’s own plant 

to assure consistent quality. 

All standard wire and insulations 
carried in stock for quick delivery. 
Other wires, in long or short runs, 
manufactured to specifications. 


Full Particulars on Request 


GYRUS BSUS YUSYOYS 
‘GORDON: 
s 8 
$< SERVICE <3 ¢: 
aon 7X 


CLAUD S. GORDON CO. 


Manufacturers * Engineers * Distributors 
Temperature Control Instruments e Thermocouples & 
Accessories @ Industrial Furnaces & Ovens e Metal- 

lurgical Testing Machines 


609 West 30th Street, Chicago 16, Illinois 
2025 Hamilton Avenue, Cleveland 14, Ohio 





inner edges of fork serrated: when 
component-part leads are pushed into 
zip terminal, this serration holds part 
firmly for electrical and mechanical 
contact. This allows all components to 
be quickly assembled. Entire assembly 
can be dip-soldered with special com- 
ponent arrangements. Sizes from one 
to six tubes using any socket, avail- 
able in XXXP phenolic, glass silicone 
or glass epoxy.—Vector Electronic 
Co., 3352 San Fernando Road, Los 
Angeles 65, Calif. 

For more intormatior rcle 452 


MECHANICAL 
COMPONENTS 





Subminiature Mechanical 
Differential 


New low-cost mechanical differen- 
tial is believed to be “the smallest in 
existence.” Over-all diam 19/32 in; 
input shaft diam % in; weight about 


5673 


a s pn : is ier 
/ Pe eee LOPES TG 
. / 


> 
a tf 


1/3 oz (10 grams) with typical end 
gears. Breakaway torque 0.01 oz-in 
(0.8 gm-cm). Subminiature ball bear- 
ings.—Pitometer Log Corp., 237 La- 
fayette St., New York 12, N. Y. 
For more information rcle 453 on inauir 


Mechanical Integrators 


New 2%-in and 5-in “DBR” inte- 
grators, commercial models of units 
originally developed for gunfire con- 


See N 
$492 


trol, utilize “DBR” (disc, balls and 
roller) design. Two hardened steel 
balls in a carriage between input disc 
and output roller minimize friction; 
ball roller tilt device minimizes ball 
slip for all carriage positions. Maxi- 
mum force to move carriage is about 
% oz; maximum input torque at zero 
load is about % oz-in.—Ford Instru- 
ment Co., 13-10 Thomson Ave., Long 
Island City 1, N. Y. 


For more information circle 454 on inquiry card 


Worms and Gears 


New “Type Q” precision ground 
worms are immediately available in 
single, double and four threads, all 
right hand, in %, 3/16 and % in shaft 
sizes. Material is type #303 stainless 
steel. y%Gears designed to run with 
these worm are available in numbers 





SOLFRUNT 


(SOLID FRONT CONSTRUCTION) 


the gauge with 
BUILT-IN SAFETY! 


There’s safety with the new USG Solfrunt Gauge . . . behind 
the face is a solid metal wall! In the event of a Bourdon tube 
rupture, pressure is released through the large rubber blowout 
back. The case is of aluminum. 

Like USG’s Supergauge . . . with proper application . . . the 
Solfrunt is built to last a lifetime. 


ARC-LOC MOVEMENT— Rugged beyond compare . . . broad 
generated gear faces, deep stainless steel bushings. Calibration 
adjustments from rear by merely removing blowout back. 


SEGMENT—Stainless steel, with nylon-faced gear section. 
Nylon-to-metal bond stabilizes the nylon against expansion 
and contraction... maintains accurate pitch diameter . 
assures proper mesh with stainless steel pinion under severe 
temperature and moisture conditions. 


LEGEND ON DIAL—gives complete description of socket, Bour- 
don tube, and movement material for ready identification. 


MICROMETER ADJUSTABLE SELF-LOCKING POINTER — permits 
accurate repositioning of pointer. 

Solfrunt Gauges available in 415", 6” and 8!.”’ sizes. For 
complete information on case styles, materials of construction 
and connections, write for Publication 1819. 


: Gauge. Hioaaguielees 


FOR OVER 50 YEARS 


United States Gauge, Division of American Machine & Metals, Inc., 100 Clymer Avenue, Sellersville, Pa. 


For more information circle 126 on inquiry card 
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. Miniature 
Solenoid Drive 


DAYSTROM INSTRUMENT has 
produced tiny precision assem- 
blies . . . to gigantic gun directors 
and fire control systems — all 
within their modern 350,000 sq. 
ft. plant.- When you combine 
Daystrom's team of skilled engi- 
neers with efficient production 
methods and modern facilities, 
you'll understand how Daystrom 
has been able to achieve mass 

Tuning production of such products—on 
t Assembly time and at low cost—for every 
branch of the Armed Forces and 


pepe y industry. 


<mnitie. . . For the NAVY 


Radar Fire Control Systems, Mine Detecting 
Devices, Anti-Submarine Attack Directors, 
Catapult Speed indicators, Servo Control Sys- 
tems, Torpedo Assemblies. 


Pum For the AIR FORCE 


Capacitance Testers, All-Altitude Servo Indi- 
cators, Transistorized Receivers, R F Switches, 
Potentiometers. 


Director allie ... For the ARMY 


Assembly 
Mechanical Fire Control Systems, Fuzes, 
Communication Systems and other instrumen- 
tation for ali branches of the Army. 


Maethl. . . For INDUSTRY 


Test Equipment, Computing Devices, Radar 

Equipment, Nuclear Equipment, Gyro Mecha- 

—. Electronic and Electro-Mechanical 
evices. 


Miniature Gear 
Reduction Unit 


Sub-miniature Cire 
—Transistorized Se oioation 


Write For Our 
Aiternate ofege 
Fire Control Facilities Report 


Antenna Drive 
Housing 


INSTRUMENT 
ARCHBALD, PENNA. Bmax 50 
Div. of Deystrom, Inc. = ' 


DAYSTROM it. ' 


For more information circle 127 on inquiry card 
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of teeth from 60 to 120, in same three 
basic shaft sizes; material is best gear 
bronze.—Pic Design a a Rg Atlan- 
tic Ave., Lynbrook, oe ae ge 

For more information cir o on inquir 


Turns-counting ian 


New ‘‘900 Se- 
ries Duodial’’ 
(superseding “W 
Series”) permits 
greater sensitiv- 
ity of adjustment 
and increases 
readability while 
diameter and 
over-all dimen- 
sions remain the 
same. It is available in four models, 
identical except for calibration of 
outer dial: “Model 901” 10 turns ca- 
ror ge “902” 15 turns; “903” 25 and 
“904” 40.—Helipot Corp., 916 Merid- 
ian Ave., So. Pasadena, Calif. 
For more stion e 456 on inquiry card 


Tachometer Takeoff Head 


New “Series 32” 
heads, for contin- 
uous-duty indus- 
trial applications, 
cover speed 
ranges between 
100 and 5000 rpm 
for full-scale 

5459 readings on any 
of maker’s sta- 
tionary tachometer indicators; feature 
a new long-lived dp-dt switch. Four 
different stainless steel shafts are 
available: 5/16-in round, %4-in square, 
or one of two keyed shafts.—Metron 
Instrument Co., 432 Lincoln St., Den- 
ver 3, Colo. 
For more information rcle 457 


Non-rigid Teflon Tubing 


New “Temprene” line of unusually 
flexible Teflon tubing for Class H 
service combines the properties offered 
by Teflon with complete flexibility 
down to ~—90°C (-—130°F). Inside tub- 
ing diameters from 0.014 in to 0.112 
in, with wall thicknesses from 0.008 
in to 0.012 in (other sizes on special 
order). Available in a variety of solid 
and striped color code combinations. 
Colors conform to MIL-STD 104, and 
are light-, heat- and solvent-fast. Ev- 
ery foot of tubing is guaranteed to be 
100% pin-hole checked for faults be- 
fore shipment.—Hitemp Wires, Eon 
26 Windsor Ave., Mineola, N. 


For more information circle 458 on inquiry card 





Pneumatic Power Unit 


New “Model B-50 Cylinder Conomo- 
tor,” a small version of “Series 50” 
line of pneumatically-positioned power 
operators, can produce stroke lengths 


5524 


to 2 in and thrusts of 300 lbs in either 
direction; uses supply pressures to 100 
psi and conventional 3-15 psi signal 
range. Thus it is especially suitable 
for services where heavy loads require 
high-accuracy positioning or throt- 
tling in a minimum of space.—Cono- 
flow Corp., 2100 Arch Street, Phila- 
delphia 3, Pa. 


i R cir 459 


Quick Pneumatic Coupling 


New “Quick-As-Wink” safety-type 
valve coupling permits air-operated 
equipments (valves, hose, pneumatic 


S49$ 


instruments, etc.) to be connected and 
disconnected rapidly and safely. 
Knurled sleeve controls air: one turn 
and air is trapped in line while air is 
exhausted from pneumatic device. 
Available in %, %, %, and % inch 
sizes with variety of hose couplings 
for line air up to 250 psi—cC. B. 
Hunt & Son, Salem, Ohio. 


VALVES 





Needle Valves 


New needle valves 
provide precise con- 
trol of sma]! flows by 
combination of (a) 
long taper on work- 
ing part of needle 
and (b) fine thread 
on stem; are availa- 
ble with or without 
a panel mounting 
flange, in five orifice 
sizes from 1/16 in to 
3% in and four pipe 
sizes from % in to 
1% in; in both angle 
and straight types. 
Body castings high- 
grade valve bronze; 
needles 18-8 stainless 
steel. Stainless steel 
bodies available on 
special order.—Ideal-Aerosmith, Inc., 
12909 S. Cerise Ave., Hawthorne, 
Calif. 


For more informatio rcle an inquiry card. 


Inside-screw Gate Valve 


New “Type 652” rising-stem gate 
valve, rated at 800 psi. and 800° F, is 
designed for instrumentation field; is 


For a giant plant 
or a single laboratory loop 


TALLER & COOPER 
WON TNKe@aIN(e 
AND CONTROL 
EQUIPMENT 


is engineered for 
automatic supervision 


a SARA—Sequential Automatic Re- 
corder and Annunciator keeps an 
exact automatic log of as many as 500 
separate plant operations continuously, 
automatically—and warns of any 
abnormal conditions. 


# Supersensitive Analyzer for lab- 
oratory or control loop detects 
hazardous gases as low as 5 parts per 
billion. In chemical control loop 
applications, it functions as analyzer, 
detector, monitor. 


ia Telemetering System for remote 
control of entire plant operation— 
supervises multiple functions with only 
two wires. Affords complete plant con- 


From all-seeing SAR \ 
that monitors entire 
plant operations to 
efficient units for de- 
tecting hazardous gases 
in laboratory or 

plants, Taller & Cooper 
control equipment is 
designed to meet 
industry’s exacting 
needs specifically, 
economically, auto- 
matically. Here are 
four instruments that 
were developed by 
Taller & Cooper, 

which are easily 
incorporated in existing 
plants to perform 
various control and 


supervisory functions. 








trol of 10, 16, 20, 32 or even 250 
plant operations with the push of a 
button or switch 


a AUTOLOG automatically prints a 
permanent record of all plant 
operations. Compact (48”x24”"x15”) 
AUTOLOG automatically supervises up 
to 50 trouble points, records occurrence 
of trouble conditions, as well as 
return-to-normal. 


Write today for Bulletins and 
Complete Details. 


TALLER & COOPER, INC. 


== ENGINEERS * MANUFACTURERS 
75 FRONT ST., BROOKLYN |, N. Y. 


= se 


For more information circle 128 on inquiry card 


October 1955—Instruments & 


@ Control Equipment 
& Systems 

@ Digital Computers 
@ Toll Collection 
Systems 

@ Wind Tunnel 
Instrumentation 

@ Special Purpose 
Printers and 
Instrumentation 

@ Chemical Analyzers 
& Control Equipment 
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With your VERY BEST MULTI-PURPOSE TEST INSTRUMENT 


‘01 vt 0 GAN YOU MEASURE 


© up to 700mMc? 


0.001 microampere to 100 mil 


? 
0.02 ohm up to 5,000,000,000 ohms 
? 0.1 volt to 30,000. volts DC? 


WITH LABORATORY ACCURACY? 
THIS MEASUREMENT LABORATORY IN ONE 


COMPACT INSTRUMENT 


DOES! 


Yes, the 800-B combines the utility of 
a voltmeter ... millivolimeter .. . 
milliammeter. . .millimicroammeter .. . 
ohmmeter . . . megohmmeter into one 
instrument. in addition, this ‘Portable 
‘Measurement Laboratory’ features: | 


high feedback amplifier 
unique circuitry 
precision components 


voltage-regulated plate and fila- 
ment supply 


elimination of the effects of tube 
aging and meter-resistance fluctua- 
tions 


For high accuracy and high stability. Write for Bulletin 1-105 for 


full information. 


549 Main Street, Acton, Mass. COlonial 3-7711 
West Coast Mail Address: P.0. Box 3941, North Hollywood, Calif., POplar 5-8620 


VHS* RELAY 


(*Very High Sensitivity) 


Model 266 


Sample specs. ore: 
0.2 micro- 

amperes, (12,000 Gam 
ohms coil) or, 0.1 
millivolts, (5 ohms.) 


@ The VHS is a balanced 
armature, Alnico magnet type 
relay, It is internally shock- 
mounted and resistant to 
vibration. The screw-on cover 
is gasket sealed. It can be opened and resealed. 


Connections: 9 pin octal style. Dimensions: 1% 
diameter x 2% long. Weight: 4 ounces. Sensitivity: 
Infinite variations from 0.2 Ua. to 10 Amp. or 
0.1 Mv. to 500 volts, self contained. Higher volts 
or amps with external multipliers. A.C. rectifier 
types. Trip point accuracies to 1%. Differential 
1%. The degree of resistance to shock and vibra- 
tion primarily depends upon sensitivity and type 
of action wanted. In general, the relays will not 
be permanently dam 
aged by shocks of 
100 G’s and vibra- 
tions up to 2,000 cps 
at 3-4 G's. Most sen- 
sitive relays may close 
their contacts under 
these conditions. 
Contacts: SPST or 
SPDT, 5-25 Ma. D.C. 
Other ratings to 2 
Amp. A.C. A locking 
coil gives high pres- 
sure and chatter free 
contact under shock 
and vibration. Prices 
Prices: $20 - $80. 
Delivery 4 to 6 weeks. 
Assembly Products, Inc., 
Chesterland 10, Ohio. Write for explanation of symbols 

Booths 425-426, Automation Show, 

Nov. 14-17, Chicago 
130 
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GLASS 
APPARATUS 


For Research 
and Control 


Precision Work 
to Specifications 


GRADUATING — GRINDING 
THOROUGH ANNEALING 


HARD — SOFT — LEAD OR 
ANY GRADE GLASS DESIRED. 


L. G. NESTER 
COMPANY, INC. 


116 Buck Street, 
Millville, New Jersey 
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available in %4-in 
and %-in sizes, 
weighing 18 and 
17 oz respective- 
ly. Forged steel 
body, stainless 
steel trim, and 
hardened chrome 
plated gate; also 
available with 
304 stainless body 
and trim.—Wor- 
cester Forged 
Steel Valve Co.., 
16 Parker St., 
Worcester 10, 
Mass. 


e 462 


Control Valves for 
Flashing Liquids 


New diaphragm-mo- 
tor control valves fea- 
ture new “Flash-Flo 
Plug” (illustrated) ¢ 
which eliminates de- 9 
structive vibration, 
trim deterioration, and #i 
high noise level often 
occurring in valves on 
flashing-liquid service. 
With conventional de- 
sign, most of potential 
energy becomes kinetic 
and, by cavitation, is 
imparted to down- 
stream piping as vibra- 
lug” design, threaded 
tion. In ‘‘Flash-Flo 
holes geometrically 
spaced around plug 
skirt create turbulence 
and distribute energy 
release over a large 
surface area, so that 
potential energy is con- 
verted directly to heat 5440 
by liquid’s internal tur- “a 
bulence, leaving little kinetic energy 
available for damage to piping. Tem- 
perature rise of metals is almost un- 
noticeable. Available sizes 3 to 16 in; 
single- or double-seated, plug material 
and flow characteristics to user speci- 
fications.—Hammel-Dahil Co., 175 Post 
Road, Providence 5, R. I. 


e 463 








High-pressure Test Valve 


New high-pres- 
sure valve with a 
micrometer stem, 
said to be “per- 
fect for bleeding 
and metering 
pressure letdown 
control,” permits 
micrometer con- 
trol through prin- 
ciple of differen- 
tial screw 

threads. Orifice 
opening is “so 
delicately meas- 
ured you can even 
‘mic a_ bubble.’ ” 
One complete rev- 
olution of handle 
opens valve 0.015. A positive stop at 
‘0’ prevents valve from being thrown 





out of alignment or seat ruined by 
over-tightening. Available for pres- 
sures up to 60,000 psi in a complete 
range of tubing sizes up to 9/16-in.— 
il Pressure Equipment Co., Inc., 
1222 wage n st, Erie, Pa. 

n rcle 464 


Diaphragm-motor Valves 


New diaphragm- 
motor valves have a 
bolted-clamp-type 
stem connection 
which allows stem 
adjustment of 50% 
of total travel in 
either direction; will 
not shake loose from 
vibration or rota- 
tional inner-valve 
forces; and can be 
field-disconnected 
without damage to 
stem. Buna-N molded 
diaphragm with Ny- 
lon insert retains 
flexibility at low am- 
bient temperatures; 
provides linear rela- 
tion between instru- 
ment signal and 
stem travel. Top- 
work can be removed without disturb- 
ing stuffing box (of bolted clamp type 
with Tefion packing).—Fisher Gov- 
ernor Co., Marshalltown, Iowa. 
For r tion circle 465 nquir 


Safety Valves 


New ‘“‘Style HC’’ 

(high capacity) safety 

valve, because of its 

high discharge capac- 

ity, is said to reduce 

number of valves re- 

quired, and to enable 

user to valve a gener- 

ating unit at minimum 

cost and with assured 

safety; is built around 

maker’s reaction prin- 

ciple. New line is de- 

signed for pressures 

ranging to 3,000 psi 

and temperatures to 

1050°F; available with 

flanged outlet, and 

either welded or flanged 

S sop inlet. Sizes from 2 in to 

4 in. Relieving capacity is ASME cer- 

tified. A flat-seat disc insert, designed 

and contoured to be in thermal bal- 

ance with nozzle, provides thermal 

flexibility which maintains uniform 

seat contact at all times.—Crosby 

Steam Gage & Valve Co., 43 Kendrick 

t., Wrentham, Mass. 

For more informatior rcle 466 


Drain or Sampling Valve 

New “No. 23” is completely self 
draining: valve stem seats on outside 
of valve body. Especially desirable for 


HOW CHACE THERMOSTATIC BIMETAL 


ACTUATES THE 


OO Stop net 


DESK THERMOMETER 


-BIMETAL COIL 


PRODUCT OF AUTOPOINT.CO 


CHICAGO 40. ILLINOIS FIXED END 
The Autopoint Desk Thermometer illustrates one of the 
simplest applications of a bimetallic element—that of 
operating an indicator over a predetermined temperature 
range. The coil of Chace Thermostatic Bimetai which 
actuates this device is calibrated at the factory to assure 
precise temperature readings over a long period of time. 
Since this thermometer is also used to indicate more extreme 
outdoor temperatures, it has an effective range of —40°F 
to +120°F. This application requires a bimetal material 
with a high deflection range and high torque properties, 
such as is found in Chace No. 2400 Thermostatic Bimetal. 


A coil of Chace Thermostatic Bimetal is securely anchored 
at its one end to the backplate of the thermometer. The 
other end of the coil is fastened to the stem of the dial 
indicator. Temperature variations between —40°F. and 
+ 120°F. cause the coil to rotate in a predetermined arc, mov- 


ing the indicator to register the correct ambient temperature. 


Chace Thermostatic Bimetal is available in 29 different 
types, in strip and coil forms, as well as in complete'y 
fabricated elements made to customer specifications. 
Write now for our free 36-page booklet, ‘Successful 


Applications of Chace Thermostatic Bimetal.”’ 


W. M. CHACE CO. 
Thermostakic Bimetal 


1609 BEARD AVE., DETROIT 9, MICH, 
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Resistance Bridge 
Indicator—Model 101A 


Self-balancing accurate Instru- 
ment for indicating the output 
of Resistance Bridge Circuits 
such as: 


e Strain Gages 

e Accelerometers 

e Resistance Thermometers 
e Pressure Pick-ups 

© Position Pick-ups 

e Weight—25 pounds 

© Size—14"'x 13"x 73," 


Available with analog to digital 
converter for data print-out and 
automatic control applications. 


AMERICAN __) 


HELICOPTER(™~ 


DIVISION OF FAIRCHILD ENGINE AND AIRPLANE CORPORATION 
COSTA MESA, CALIFORNIA 


For 1 t 133 


THE NEW WAY TO 


MARK EQUIPMENT... 
with 


GR AVS 


the first chip-proof, flexible 
engraving stock on the versatile 


So simple to engrave 

Gravofiex. Lettering will 

stand out permanently 

on contrasting back- 

ground. No paint 

needed. 10,000 En- 

gravographs in use for 

engraving on metals 

and plastics. 

For booklets—Write us direct. 

Engrovogroph Booklet |M-37 +> Gravofiex Booklet G-37 
NEW HERMES ENGRAVING MACHINE CORP 


NIVERS 
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installations where valve seat must be 
inside vessel wall in order to prevent 
liquid from remaining in nipple and 
valve. Outside screw and yoke con- 
struction meets high-temperature or 
corrosive conditions where inside 
threads cannot be tolerated. Valve is 
foolproof, in that stem has left-hand 
thread, thus allowing operation in 
normal direction of standard valves. 
Pressures up to 4000 psi @ 100°F, or 
1000 psi @ 750° F.—Jerguson Gage 
& Valve Co., 80 Fellsway, Somerville 
45, Mass. 


For mor 


467 on 


MISCELLANEOUS 





FM Transmitter 


New “Model R-3011-1” airborne 
unit, said to “provide maximum ac- 
curacy and dependability under the 
most adverse environmental condi- 
tions of shock, vibration, temperature, 





etc.,” is a crystal-controlled subminia- 
turized package with exceptional line- 
arity gained by double modulation cir- 
cuitry. Power output 3 watts; fre- 
quency range 215-235 Mc.—Radiation, 
Inc., Melbourne, Florida. 

For r nformation rcie 468 


Plastic Sleeves and Tags 


New all-plastic circular sleeve tags 
and flat tags, for identification mark- 
ings on all sizes of wires and cables, 


piping and similar systems, are clearly 
legibie; resist oil, grease, dirt and 
dampness; can be produced to cus- 
tomers’ specifications. Colored plastics 
or color printing processes can be em- 
ployed for special coding.—Allegheny 
Plastics, Inc., Route 51 and Thorn 
Run Road, Coraopolis, Pa. 


For more information circle 469 on 


Now, an Engineer’s 
Precision Optics 


Houston Technical Laboratories offers 
engineers, chemists, and physicists an 
optics design kit from which to experi 
ment and determine their exact optical 
requirements. The OP-KIT contains 
19 selected optical components (see 
photograph). 

A fitted pocket case (998”x3”"x 15%”), 
the OP-KIT is a convenient and per 
manent specimen library. The part 
number, exact dimensions, and specifi- 
cations of each component are printed 
in the box cover for ready reference. 
All optic samples shown are ready for 
immediate delivery in any quantity. 
And from HTL, you receive CUSTOM 
PRECISION at PRODUCTION PRICES! 


price of $ 50 

OP-KIT 49 

complete ppd. 
HTL is also your most dependable 
source for custom precision optics 
Whatever your specialized require 
ments, they will be filled to the most 
exacting specifications and promptly. 
We welcome your inquiries. 


ORDER YOUR OP-KiT TODAY 


HOUSTON 
TECHNICAL 
LABORATORIES 


A Subsidiary of Texas Instruments Incorporated 
2424 Branard * Houston 6, Texas, U.S.A. 


For more information circle 134 on inquir 





Infrared Viewer 


New infrared viewer comprises a 
receiver (shown) and a 20,000-vde 
power supply. Receiver comprises an 


optical system featuring four nitro- 
gen-filled lenses, and an electronic sys- 
tem featuring ten components encap- 
sulated in epoxy.—Meyer-Opticraft, 
Inc., 39 W. 60th St., New York 23, 
ae oe 

e 470 





Oil-tight Pilot Lights 
; : diy ale ; ; a . MODEL 564 
New “Dialco Oil-T ight Pilot Lights onaett vce oe ae 
for severe industrial service are of 
streamlined design that derives rug- 


seine tom simply te owe Aid ee Ze 
unique features: provision for re- 
iained oil resistant gaskets: gl GENERATOR 


lenses in several shapes with omnidi- 


rectional light spread; discs (with EXACT DIGITAL SELECTION 


words, letters, or numbers) inserted 


behind flat glass lenses; wide range of Te) CALIBRATION Tielel] 140) 


incandescent lamps, with screw or 

bayonet base, as well as several neon 

types; full range of lens colors.—Dia- SINGLE RANGE 100,000 STEPS 
light Corp., 60 Stewart Ave., Brook- 


wn 37, ah v9 See | The “PIG” will — 
Ca DELAYS © 


Xenon Light Sources 


New models of German-made xenon- 


are le s are available in U. S. Ap- | 
saoeeh-adlee teneganetaka aiaik Wat GENERATE PULSE BURSTS 


NAANAKA AAARAAR 
\ 


J JUL JU 


GENERATE VOLTAGE GATES 
] ag ame he er eR wg 


MEASURE ime INTERVALS 
B wermesis ) 8 RS RO) ee 


@ Internal 1 megacycle crystal oscillator time base 
‘ Accepts any external time base up to 1 megacycle 
| @ Fast reset—recycles in 50 microseconds 
. a @ Independent and simultaneous outputs 
in eal | ry @ Preset counter up to 1 megacycle 
| For complete information, write or call 


™ - 
500watt @ 2000 


5456 Waterllewed POTTER INSTRUMENT ‘COMPANY, INC. 


K (white light); efficiency 36 lumens 
per watt. Enclosed-arc quartz lamp 
produces no smoke, flame or ash; has 115 Cutter Mill Road, Great Neck, N. Y. 
a high-intensity extremely compact . 

point source (even in 2000-watt size, 
are length is 4 mm, much smaller than 


our exhibit at Booth 134 Automation Exposition—Chicago. 
Booth 40 Eastern Joint Computer Conference—Boston. 
135 
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] Ii] ] b | t conventional sources of equal wattage 
aiwac rellaDlil A <e0 or brightness). Rated life 800 to 1000 
hours. Water-cooled 6000-watt lamp; 
ig specifically for diffuse light- 
. a te ing, has are gap 110 mm long and 5 
sets the pace for magnetic drum digital computers. mm wide.—Macbeth Sales Corp., P. O. 

Box 950, Newburgh, N. Y. 


For more informatior rcle 472 on ir 








THE IMPROVED ALWAC III now in quantity production 
can automatically modify the address as an instruction is ; Se) bas 

: f é , New “Rembrandt Master Pictorial- 
picked up. Also, the new model picks up two instructions at ist” 8x10 is said to have been “built in 
once. When the first is finished, the second is available immedi- answer to the demand for an excep- 
ately. This affords a higher percentage of data addresses that 
give optimum fast-access operation (1 millisecond). 


Professional Camera 





In its 4,096 or 8,192-word memory ALWAC stores two instruc- 
tions per word. Input and output are all decimal and alpha- 
numeric. Punched-card handling at 100 a minute with simulta- 
neous computation, and magnetic tape storage complete the 
ALWAC picture for the present. 








tionally rugged camera with over- 
sized, large lensboard.” It also accepts 
reducing backs for smaller negatives 
down to lantern-slide size. For use 
with behind-the-lens shutter, there are 
built-in air, as well as electrical con- 
nections for synchro. No special tools 
for shutter installation needed.— 
Burke & James Inc., 321 S. Wabash 
Ave., Chicago 4, Ill. 








e 473 on inquiry 


Rocket Fire Detector 


New “Fireye” rocket fire detector 
spots faultily-fired or improperly-re- 
leased rockets on jet fighter planes in 
0.0005 sec; weighs about 4 oz; actu- 
ates a relay which sets off rocket 
cradle release mechanism to allow 
rocket to burn out completely, in per- 
fect safety to pilot and plane. Pri- 
mary detector of new system is a lead 
sulphide photocell, said to function by 
“detecting incipient infrared radia- 
tions.”—Electronics Corp. of America, 
Cambridge, Mass. 

; nformation circle 474 on ing 








Angle-of-attack Pickup 
At the right ore typical : New “Model 25116 Aerodynamic 
ALWAC systems per- ay / ae Angle of Attack Transducer” can “fil- 


‘ ter out” non-significant localized high- 

forming data reduction, 
mass spectrometer calcu- 
lations, statistical studies, 
and matrix inversion. 
Your ALWAC will open 
up a wide range of scien- 
tific and business prob- 
lems for a modest invest- 
ment. 

5437 
frequency airstream fluctuations; is 
L o is ! 4 T ! Cc aa R B q ia A RC i Be C available with VDR, synchro, or both 

ad types of outputs and in ranges up to 
60°.—G. M. Giannini & Co., Inc., 918 


141 So. Pacific Ave « Redondo Beach, California E. Green St., Pasadena, Calif. 


For more information circle 475 
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Small-parts Storage Set 


New “Micro Storage Set” contains 
20 frosted glass containers (each with 1 \\|| ee) | \ 
transparent cover) 13 mm. diam, fur- LL) a H —— 


for the support of instrument tubing 


BOX GIRDER—for long 
unsupported span lengths. 


nished either 13 mm. high or 7 mm. 
high. Twelve sets (for 240 lots of 
material) are furnished in one flat 
tray.—R. P. Cargille Labs., Inc., 117 TUBE RACE—for 
Liberty St., New York 6, N. Y. 


branch run. 


Annunciator 


New “HCM % Universal Annunci- 
ator” is a 1.3-0z %-in diam. vibration- 
resistant d’Arsonval type indicator 
utilizing maker’s “Coaxial Mechan- 

J 


{> 
iS oz: Bros The Instrof System in- 
16 yes stalled in a large South- 

West Coast Chemical 
Plant. All fittings are 
stock items which were 
rapidly assembled on the 
job. System is ready for 
5364 | placement of tubing. 


ism,” especially suited to aircraft use ; ; ; 

but Prin gear-e fe a flag alarm or min- Instrof is a system of prefabricated metal trough specifically designed to 
iature nul] indicator in servo and con- give continuous support and protection to instrument tubing. It is the most 
trol systems. Unit is glass-to-metal versatile system of its kind on the market today, and can be readily assembled 


hermetically sealed; is available - at the job site in an extremely short time. Once installed, it requires no 
many ranges, such as ua, ma, mv, volt, 


ete.—Marion Electrical Instrument maintenance. 
Co., Manchester, N. H. Instrof is available in widths of 3”, 6”, 9”, 12”, 18”, and 24” with a com- 
, re information circle 497 on inquiry cerd plete range of fittings for all widths. These fittings enable the system to follow 
walls, change direction and elevation, and to change from one width to 
Pre-cut Shapes for another—in short, to conform to any plant layout. 
Ceankinaiscnit Lavauts For further information on how the Instrof System can help solve your 
apace ‘ tubing problems, write today for the new Instrof Catalog. Ask for Bulletin [-8. 
New “Self-Sticking Terminal Cir- 
cles and Connector Strips” represent 
a new method “drawing” master lay- 
outs; obviate need of hand-drawing, 


inking-in and opaqueing master lay- The Instrof Bulkhead Bar is a light section of 


channel with 4” brass couplings mounted on 
1%" center. It can be used wherever straight 
or angle tube terminal connections are re- 
quired, such as junction boxes, panel boards, 
etc. It is especially adaptable to mounting 
on Instrof sections. The standard bar contains 
40 4" brass couplings and is five feet long. 
Other sizes can be manufactured to cus- 
tomer’s specifications. 


INSTROF 


TRIDGE ST. 
INCORPORATED [MaWeErin 43, PA. 


For more information circle 137 inquiry card. 
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‘THE SPOTLIGHT’S ON 
NEW IDEAS 





_ OF 


CHEMICAL INDUSTRIES 


H COMMERCIAL MUSEUM 
and CONVENTION HALL 


Philadelphia 
Dec. 5-9 


If you’re a chemist . . . chemical engineer . . . production man 
... executive—there’s no better, no easier way for you to keep 
up with today’s developments than by taking time out to visit 
this important exposition! Over 500 informative exhibits throw 
the spotlight on the new facts, ideas, materials and methods 
that you must have at your fingertips. 


At no other exposition in the country can you see so complete 
a display of the newest materials, supplies and equipment to 
serve the chemical processing industries. Hundreds of experi- 
enced technical representatives at the stimulating exhibits 
will bring you up to date on the newest processing methods. 
Just a single idea picked up at this year’s great EX POSITION 
can profit you over and over again! 


Arrange NOW to come—and to bring your key men—to this 
important EXPOSITION. Write today for free advance reg- 
istration and hotel accommodation forms to 


MA? AGEMENT: INTERNATIONAL EXPOSITION COMPANY 
480 Lexington Avenue, New York 17, N. Y. 
nformation circle 138 on inaui card 
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outs. They are pre-cut pieces of pho- 
tographic tape especially suited to 
photographic reproduction; require ne 
touch-up on photo plates; won’t re- 
flect into camera when master layout 
is photographed. Both circles and 
strips are furnished on handy dis- 
penser cards. Circle range from %4 in 
to 1% in OD; strip widths 1/16 in, 
% in and %4 in. Special sizes and 
shapes can be furnished.—W. H. 


Brady Co., 727 W. Glendale Ave., Mil- 
waukee 12, Wis. 
Rae slink: iakareuatine e 478 


pH Glass Electrodes 


New PH electrodes incorporate “E-2 
Glass,” especially suited for high pH 
measurements, replacing Type E glass 
in maker’s original blue-tipped alkali- 
resistant electrodes. Electrodes with 
“E-2” glass are especially valuable in 
range above pH 10; are also good over 
entire 0-14 pH range at temperatures 
from 15 to 100°C and offer improved 
resistance to acids, surface deteriora- 
tion, aging and alkalis —Beckman In- 
struments, Inc., Fullerton, Calif. 
car mare inf to rcle 479 . 


Vacuum Furnaces with 
Pressure Attachment 


New high-temperature vacuum fur- 
nace, built in conjunction with a high- 
pressure press, can be designed for 








temperatures up to 2400°F and 29 in 
of vacuum; both temperature and vac- 
uum automatically controlled.—K. H. 
Huppert Co., 6830-32 Cottage Grove 
Ave., Chicago 37, Jil. 
Oe ea, OF Re | ee e 480 
Digital Displays 
New miniature digital in-line read- 


outs consist of engraved Lucite plates, 
arranged in depth, with numbers less 



















than %-in high, each illuminated by 
a miniature aircraft-type bulb. New 
design reduces cross-lighting. Units 
are available in any number of dec- 
ades and with special symbols as well 
as verbal displays.—Electro Instru- 
ments, Inc., 3794 Rosecrans St., San 
Diego 10, Calif. 

For more information circle 481 on inquir 


Component Cleaner 


New portable cleaning unit utilizes 
maker’s high-velocity spray technique 
for cleaning electrical and electrome- 


chanical components: it micro-filters, 
heats and regulates compressed air to 
80 psi and employs a _ high-velocity 
sprayer and a specially-prepared sol- 
vent which is non-flammable, non-cor- 
rosive and non-polar, and meets MIL 
specs.—Cobehn, Inc., Passaic Ave., 
Caldwell, N. J. 
is tana thee 482 on 


Transistorized Repeater 
I 


New “AT-2” telephone repeater is 
believed to be the first commercially- 
available equipment of this kind to 
utilize transistors instead of vacuum 
tubes. Field tests indicate that in some 
cases it obviates the need for loading 
coils; and that when located near 
electrical midpoint of line, transistor- 
ized repeater provides a gain of up to 
about 10 db. (When installed as a 
terminal repeater, gain is somewhat 
less.) On cable utilizing loading coils, 
maximum gain under ideal conditions 
will be from 6 to 8 db.—Automatic 
Electric Co., 1033 W. Van Buren St., 
Chicago 7, Ill. 
Ran ekne tatarenation 483 


Speaker Phone 


New Speaker Phone is said to offer 
“for the first time two-way communi- 
cation between a loud speaker and all 


5584 


telephones in any of the Telecom auto- 
matic dial systems.” Called party can 
talk back to calling party by merely 
addressing Speaker Phone, obviating 
need of push-to-talk levers and buttons 
for either party. Only a single pair of 
wires is required.—Telecom, Inc., 1019 
Admiral Blvd., Kansas City 6, Mo. 

For more information circle 484 on inquiry card 


FAIRLESS 


WORKS 


DIAMOND 
INDUSTRIAL TV 


to Improve 


Operation 


and Cut Costs 


Arrow points to Diamond ITV camera (in protective 
housing) used to watch slab positioning. 


Four slab reheating furnaces are charged 
by one operator using Diamond ITV at 
Fairless Works of the U. S. Steel Corp. Slabs 
are aligned properly eliminating danger of 
serious damage to furnaces. Operating 
costs are reduced. 

You, too, probably can use Diamond 
ITV to substantial advantage. For case 
histories and suggestions, get in touch with 
your Graybar Distributor or use the coupon 
below. 


Camera 


Operator at pulpit SEES on 
the Diamond ITV screens 
when slabs are in correct 
position for charging two end 
furnaces. 


Monitor 


ie | 


{ DIAMOND POWER SPECIALTY CORP. 


ELECTRONICS DEPT., P.O. BOX 415HH 


| 
! 
“FIRST IN INDUSTRIAL TELEVISION” ! 
! 
! 


LANCASTER, OHIO 


Please send me without obligation a copy of new bulletin | 
showing how Diamond Industrial (Wired) Television will help 
me reduce costs, improve quality, increase sales and aid safety. 


Name 





Title 





Company 





Address 
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Application in solid state physics... 
a demonstration of the versatility of EAl Computers .. . 


One of the complex problems faced by a certain manu- 
facturer, who was concerned with an industrial method 
of purifying silicon rods, was to determine the physical 
conditions which lead to stable liquid zones when the 
rods were subjected to concentrated heat, as well as the 
shapes of the hanging liquid drops. 

This is a problem typical of those solved so efficiently 
by Electronic Associates’ Analog Computing Equip- 
ment. This equipment made available to the manufac- 
turer a graphic solution of the desired zone and drop 
shapes (see illustration above). In addition, it also 
provided valuable information on the maximum zone 
heights and the possible variations realized by varia- 
tions in rod diameters. 

Another demonstration of the facility and flexibility of 
EAI’s Computing Equipment. The equipment that is 
renowned for its speed, accuracy, and unique system of 


expansion. 





Complete details on this equipment with its automatic 
read-outs, problem checks, and high speed servos will be 
forwarded on request. 

Write Department IA-12, Electronic Associates, Inc., 
Long Branch, N. J. 

Information also will be furnished on request concern- 
ing EAI’s Computation Center at Princeton, New 
Jersey, where the use of Precision Analog Computing 
Equipment may be obtained on a time-rental basis. 








EXPANDED 
16-31R 
ANALOG 
COMPUTER 

















Ot lelar a3 EAI 


7 


Se Vow. Ft 


PRECISION ANALOG 
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Newsletter 


John H. McLeod, Jr., EDITOR 
Suzette McLeod, SECRETARY 





Bits 





Again this month we have more 
to report than we can cover in these 
columns. 

Ro Favreau has furnished us with 
very complete minutes of the July 
meeting of the Eastern Simulation 
Council which we have had to cut 
rather severely—mostly by deletion 
of the equations.* And your Editor 
and Secretary have covered the San 
Francisco area meeting of the West- 
ern Simulation Council, WESCON 
(the Western Electronic Show and 
Convention), and the Los Angeles 
ISA Instruments-Automation Conven- 
tion and Exposition. We can describe 
for you some of the goings-on at the 
WSC meeting, but our comments on 
conventions in general and WESCON 
and ISA in particular are a story in 
themselves. Suzy and I will write it, 
but we don’t know that Milt Aronson 
(or anyone else) will print it.** It is 
sufficient to say here that we think 
“To Convene or Not to Convene” (i.e. 
are conventions worthwhile?) is a 
question worthy of consideration. 


*These were generalized equations 
representative of those used in the 
simulation of an aircraft or missile 
problem in three dimensions. We did 
not include them because (1) this is 
not a technical Newsletter; (2) these 
generalized equations can be obtained 
elsewhere (probably from Mr. L. Neu- 
stadt, Reeves Instrument Corp., 215 
E. 91st St., New York 28, N. Y., who 
had them reproduced for distribu- 
tion); and (3) we think equations 
make dul! reading. 


**We bring you some of John’s com- 
ments (unedited) on pages 1638-39 of 
this issue—and his ‘“‘To Convene or 
Not to Convene” will be an editorial 
in an early issue (as soon as he writes 
it!) —-MHA. 


Western Simulation Council 
Norman L. Irvine, Aerojet-General Cor- 
poration, Azusa, Calif.; Chairman, 
Steering Committee. 


Midwestern Simulation Council 


R. R. Weber, Cincinnati Milling Machine 
Co., Cincinnati, Ohio; Chairman, Steer- 


ing Committee. 


Eastern Simulation Council 


Harold K. Skramstad, National Bureau 
of Standards, Washington, D.C.; Chair- 
man, Steering Committee. 


Southeastern Simulation Council 


For information write W. K. McGregor, 
ARO, Inc., Tullahoma, Tennessee 





Pieces 





Meeting of the Eastern Simulation Council at the 
Naval Air Development Center 


By Romeo R. Favreau (Electronic Associates, 
Monmouth Junction, N. J.) 


The subject of the meeting, held at 
Johnsville, Pennsylvania the after- 
noon of 1] July 1955, was Three- 
dimensional Simulation. 


Tremblay on 3-D Simulation 
Dr. H. K. Skramstad (National Bu- 


reau of Standards, Washington, 
D.C.) opened the meeting and con- 
ducted a brief discussion session, 
after which Hal Tremblay (NADC, 
Johnsville, Pa.) told about Typhoon’s 
attack on a three-dimensional prob- 
lem. 

Using his hypothetical miss-ile, 
“Miss Eastern Simulation Council,” 
Hal pointed out that the closed-loop 
problems under discussion are usu- 
ally represented by a series of blocks 
with equations describing what takes 
place in each block. He then wrote 
the equations for the guidance, con- 
trol surface motion, aerodynamic, 
angular velocity, linear velocity, and 


ground coordinate blocks on the 
board and explained them. 

There were 24 equations in all, 
which caused Leonard Pode (David 
Taylor Model Basin, Washington, 
D.C.) to ask how much equipment 
this type of problem required. Hal 
answered that a typical problem may 
require about 300 to 400 amplifiers 
and about 12 multipliers. Asked how 
his accuracy was for such a large 
amount of equipment, Hal replied 
that the saving factor is that all these 
problems are closed loop. Neverthe- 
less, they run off at least one digital 
check solution for every large prob- 
lem. Using a CPC, this represents 
about 60 to 100 hours for a 30- to 
60-second solution. 


Neustadt on 3-D Flight Simulator 


Mr. L. Neustadt (Reeves Instru- 
ment Corp.) was the next speaker and 
presented Cyclone’s approach to three- 
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Control 








dimensional simulation. Instead of 
writing equations on the board, Mr. 
Neustadt passed out papers entitled 
“Flow Diagram for a Three-Dimen- 
sional Flight Simulator.” 

Neustadt indicated that the equa- 
tions used at Cyclone were very simi- 
lar to those at Typhoon. He pointed 
out that in all large problems solved 
at Cyclone, earth axis and body axis 
(not wind axis) were used. However, 
the resolution from one axis to the 
other was performed with resolvers 
rather than by using direction co- 
sines. 

The most troublesome part of the 
entire simulation is to generate the 
coefficients used to obtain the body 
forces or moments. These coefficients 
are usually functions of angle of at- 
tack and/or Mach number, which 
may be generated by using diode 
function generators or tapped pots. 

The advantage of tapped pots is 
that a function may be generated 
and multiplied by a variable all in 
ane element. 

The real trouble comes when the 
coefficients are functions of two or 
three variables. Usually these com- 
plex functions can be represented by 
various mathematical approximations. 
When a function of two variables 
must be generated, however, one pos- 
sibility is to generate various func- 
tions of one variable with diode func- 
tion generators and place these func- 
tions on the taps of a tapped pot, 
which is then driven by the second 
variable. * 

Indicating how some problems can 
become complex, Mr. Neustadt said 
that in the case considered, seven 
functions of two variables (requiring 
diode function generators and tapped 
pots) were required. In addition, one 
coefficient was simulated as a product 


*We have a paper, “An Electronic 
Circuit for the Generation of Func- 
tions of Several Variables” (reprinted 
from 1955 IRE convention record, 
part 4), by Hans F. Meissinger (for- 
merly of Project Cyclone and now of 
Hughes Aircraft), which seems to of- 
fer a good solution to this problem 
without use of tapped pots. Willard 
Uplinger, who has been experimenting 
with Hans’ technique at the Naval 
Air Missile Test Center, Pt. Mugu, 
Calif., reports that preliminary re- 
sults indicate that though there are 
some limitations (corresponding seg- 
ments of all curves of a family must 
be parallel), the method offers a pow- 
erful tool for generating many of the 
functions of two or more variables 
commonly found in practice. 
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of two functions of one variable, and 
13 coefficients were generated as the 
sum of two functions of one variable. 

An additional problem arising with 
the use of resolvers is continuous roll. 
This is usually solved by a relay sys- 
tem which changes the sign of the 
sine and reverses the rotation of the 
resolver. 


Project Cyclone has an Elecom dig- 


ital computer which is used about 
three quarters of the time to obtain 
check solutions for their analog prob- 
lems. Usually one or two solutions 
are obtained for each large problem. 
Approximately 80 hours’ running 
time is needed for one solution of a 
problem requiring about 300 analog 
amplifiers. 

Mr. J. Lehmann (RCA) asked 
about the limiting speed of the servos 
or resolvers. Mr. Neustadt answered 
that it is about 100 deg/sec, but if 
this must be exceeded a time base 
change is introduced. When continu- 
ous resolving is required they try not 
to exceed 40 or 50 degrees per second 
because of the reversals required at 
180 degrees. As to accuracy, Neu- 
stadt stated that they usually match 
frequencies to about 2% and the 
damping to about 5%. 


Trembath on 3-D Simulation 
at DACL 


Mr. N. Trembath (Dynamic Anal- 
ysis and Control Laboratory, M.LT., 
Cambridge, Mass.) was the next 
speaker. He indicated that the equa- 
tions used at DACL were quite similar 
to those used at Cyclone. That is, Eu- 
ler angles are used to describe the ori- 
entation of the body instead of direc- 
tion cosines. However, the main dif- 
ference occurred in the type of equip- 
ment used for resolving. At DACL the 
basic component is a 400-cycle sup- 
pressed-carrier electromechanical rate 
servo integrator. Each one of these 
units is housed in a separate rack. 
However, this rack has all the asso- 
ciated equipment required to drive 
and unload five output units on each 
shaft. These output units may be line- 
ar pots, tapped pots, or AC-type re- 
solvers. For a three-dimensional simu- 
lation these units would be driven by 
the body angular rates, and the out- 
put shaft positions would be the pitch, 
roll, and yaw of the body. In addi- 
tion, the output units on the shafts 
can resolve a vector from one coordi- 









nate system to another with no extra 
equipment required. 

Another major problem of three- 
dimensional simulation, Mr. Trem- 
bath agreed, was that of function gen- 
erating. especially functions of two 
variables. These may be simulated by 
power series, Fourier series using 
resolvers, and sometimes as the prod- 
uct of two functions of a single vari- 
able. When these techniques are not 
adequate, a special function generator 
of two variables (developed at 
DACL) is used. The function is simu- 
lated by a plaster-covered plywood 
model in three dimensions such that 
the height of the surface above a ref- 
erence plane is the function of the two 
variables. A mechanism similar to a 
plotting board positions a_ pick-off 
probe which drives a linear potenti- 
ometer to give a voltage proportional 
to the height of the surface above the 
reference. The cost of a model for a 
two-dimensional function is about $50 
to $100, and the accuracy can be as 
good as 0.1 depending on how the 
models are fabricated. The probe can 
follow a 70° slope at full speed with 
an accuracy of about 1.5°.* 


*What is full speed, Mr. Trembath, 
and how are models made accurate (at 
all points?) to 0.1%? 


Lehmann on Methods for 
Coordinate Transformation 


Mr. J. Lehmann then summarized 
the methods of coordinate transfor- 
mation—direction cosines and Euler 
angles. He stated that in using the 
Euler angles we seem to have only 
three quantities. This is not strictly 
true, since the sine and cosine of 
each angle is required. 

With the direction cosine, nine 
quantities are required and this rep- 
resents a certain amount of redun- 
dancy. This redundancy could be 
used, but this is not being done at 
present because it is expensive in 
equipment. With direction cosines 
only integrators and multipliers are 
used, but the system is subject to drift. 
With fast multipliers there is no lim- 
itation on time scaling. 

When using the Euler angles the 
drift problem is not present, but since 
mechanical units must be used there 
is a limitation on the angular rates. 
The direction cosine method is not 
subject to gimbal lock like the Euler 
angle system. Actually, when the Eu- 
ler angles are used, three direction co- 
sines must be generated to resolve the 
gravity vector. The main disadvan- 
tage of the direction cosine system 
is that the coordinate system may 
drift out of normality or orthogon- 
ality if the redundancy is not built 





in. To build in the redundancy, ap- 
proximately twice the amount of 
equipment is required. One advantage 
of the Euler angle system is that very 
often these angles are required in a 
problem and do not have to be gen- 
erated from the direction cosines as 
an extra step. 


Comments on Submarine 
Simulation 


Dr. Pode mentioned that a large 
submarine simulator is being built 
for the Special Devices Center (Port 
Washington. N. Y.) which will be 
three-dimensional and will be used in 
the training of crews. However, in 
general, submarine simulation has 
not gone as far as aircraft simulation. 
The geometry is not the main prob- 
lem, since a submarine is not allowed 
to develop large angles in pitch or 
roll and. therefore, these angles can 
be linearized. However, there is con- 
siderable nonlinearity in the hydro- 
dynamics. and at present there is not 
much information available concern- 
ing these nonlinearities. Dr. James 
Follin (Applied Physics Laboratory, 
John Hopkins University, Silver 
Spring, Md.) pointed out that one of 
the main differences between the sub- 
marine and the aircraft is the relative 
density of the body and the surround- 
ing medium. However, the aerody- 
namic problem also has its share of 
nonlinearities. Dr. Pode added that 
another problem with submarine sim- 
ulation is the wide speed range, since 
the submarine must be capable of op- 
erating down to zero speed. 


Tremblay on Typhoon 
Simulator 


This concluded the discussion pe- 
riod, so Hal Tremblay described the 
demonstration which he had prepared 
on the Typhoon simulator, a three- 
dimensional simulation of a repre- 
sentative aircraft requiring about 350 
amplifiers. The output of this prob- 
lem was put on a 21-inch scope which 
presented a two-dimensional picture 
looking from the tail of the aircraft. 
With this presentation, deviation from 
a straight-line path could be moni- 
tored well because the aircraft bank 
and return to the original flight path 
were easily observed. 

The Typhoon simulator is impres- 
sive, consisting of about 58 nine- 
foot racks arranged in a “U” for- 
mation with two independent power 
supplies, either of which is capable 
of furnishing power for the entire 
computer. Part of the computer, it is 
interesting to note, has been designed 
specifically to solve the kinematics of 
three-dimensional problems. 
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MEETING OF THE WESTERN SIMULATION COUNCIL 


Approximately 32 assorted charac- 
ters representing some 19 different 
organizations assembled at the Berke- 
ley Scientific Division of Beckman 
Instruments Inc. in Richmond, Cali- 
fornia on the afternoon of 23 August 
for the regular September* meeting 


*Sure and we on the West Coast are 
Eager Beavers all right, but the real 
reason the September meeting was 
held in August was to coincide with 
WESCON. 


of the Western Simulation Council. 
After an inspection of the plant, 
where we saw the new models of the 
EASE computer, EPUT meters, etc. 
being assembled (and where in some 
cases the very female assemblers at- 
tracted more attention than the as- 
semblies), we adjourned to the Don 
Hotel to discuss nonlinear servos, dig- 
ital computers that work like analogs, 
and the design of an analog com- 
puter to minimize error. 

Norman Irvine (Aerojet-General 
Corp., Azusa, Calif.) opened the dis- 
cussion by asking Dr. R. S. Neis- 
wander (Aerojet-General) to tell us 
something of his work with nonlinear 
systems. 


Neiswander on Nonlinear 
Systems 

Dr. Neiswander made. it clear at 
the outset that when you speak of op- 
timizing a system you must define 
optimum, but if the system is non- 
linear you must also define the input. 
And you must be very careful if there 
is more than one frequency in the in- 
put. 

Phase-plane techniques are useful 
in working with second-order systems 
if the second-order term is consistent. 
However, the systems are more apt to 
be of higher order, and higher orders 
should be considered in nonlinear 
systems just as in linear ones. 

To illustrate a comparison between 
a nonlinear and a linear servo, Dr. 
Neiswander considered the hot-rod 
driver who, having stopped for one 
red light, is anxious to get to the next 
red light in the shortest possible time. 
Therefore, when the first light goes 
green he applies maximum torque to 
accelerate as fast as possible until he 
has to jam on his brakes to stop at 
the next red light. Note that the driver 
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has but one decision to make—he 
must determine the exact instant to 
change from full acceleration to full 
deceleration. Had he behaved like a 
linear servo, however, he would have 
had to make decisions continuously, 
and he would not have gotten to the 
next red light as soon. In the first case 
he was using the full capabilities of 
the system; in the second he was not. 

Your Editor stated that he has a 
colleague at the Naval Air Missile 
Test Center (E. Quimby Smith) who 
claims that the best nonlinear servo is 
always better than the best linear 
servo, and asked: “Is that too strong 
a statement?” 

Dr. Neiswander reiterated that the 
argument is that a linear system just 
doesn’t use the full capabilities of the 
system. 

Stan Rogers (Convair, San Diego, 
Calif.) said they had used diodes to 
give a multiplier servo high gain 
when the input signal was large. This 
resulted in a substantial improvement 
in the frequency response of the sys- 
tem. 

Norm next asked Eli Anfenger 
(Wang Laboratories, Inc., Cambridge 
41, Mass.) to tell us about their 
WEDILOG computer. 


Anfenger on the WEDILOG 


Because Eli’s introductory remarks 
paralleled Technical Bulletin No. 2 
(available from Wang Labs), we 
will not go into detail here but just 
quote enough from that publication 
to give our readers an idea of what 
kind of a beastie we discussed. 

“The WEDILOG Computer is an 
electronic digital differential analyzer. 
In a broad sense WEDILOG operates 
similarly to a de analog computer. 
The major exception is that WEDI- 
LOG uses numbers instead of analog 
voltages to represent a variable. All 
the information in the computer is 
in the form of gate levels and pulses 
and therefore has the complete accu- 
racy of a full-scale digital computer. 
All numbers within the machine are 
between the interval = 1.00000 and 
are handled as an absolute value with 
sign. The computer is ‘patched’ in a 
similar manner as a de analog com- 
puter. 

“A separate register is designated 
for each variable of the problem and 
it is set with the proper initial con- 
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dition. ... All variables are available 
simultaneously at all times. 

“The computer consists of six types 
of computation units ‘patched’ to- 
gether and operated from a Central 
Control: (a) Integrator Unit; (b) 
Adder Unit: (c) Distributor Unit: 
(d) Multiplier Unit; (e) Constant 
Multiplier Unit; (f) Multiple Factor 
Unit. 

“The integrators indicate their val- 
ues on neon lights. 

“The computer may be stopped at 
any time to hold its value for type- 
writer tabulation or run continuously 
for a pen recorder. 

“The principal advantages of the 
computer are its high resolution. It 
requires no precision power supplies 
and eliminates any measurements in 
the problem setup. All pre-set values 
are set in with rotary switches. As 
more comprehensive problems arise. 
computation units may be added 
without loading problems. 

“The WEDILOG Computer will 
solve linear and non-linear, ordinary 
or partial differential equations, in- 
tegral equations and simultaneous 
differential and algebraic equations. 
In addition, the computer can solve 
problems set up as matrices where 
data is to be corrected by fixed con- 
stants and manipulated by addition 
and/or multiplication.” 

In the discussion which followed 
Eli’s description your Editor tried to 
get some idea of the speed of the 
WEDILOG., but only succeeded in a 
general way in establishing that: (1.) 
The speed depends on the nature of 
. the problem. (2.) Like most DDA’s 
it is too slow for most real-time simu- 
lation, and (3.) They are working in 
an attempt to increase the speed by a 
factor of 50. 

Asked about the range of the de 
voltage output, Eli said it was com- 
patible with any commercial re- 
corder. 

Your Editor then wanted to know 
if Mr. Anfenger knew of any installa- 
tion where the WEDILOG was made 
compatible and used with existing 
computer installations. 

Eli said he thought the Labora- 
tory for Electronics, Inc. (Boston, 
Mass.) had done this. 

Stan Rogers asked about introduc- 
ing arbitrary functions and was told 
it could be done with relays or tape; 
and in answer to Joe Hussey (Berke- 
ley Scientific Div.) Eli said that an 
arbitrary function of the dependent 
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variable could also be generated. 
They do not have equipment pres- 
ently available for doing this, but 
they can make it. 

Otis Updike (Naval Air Missile 
Test Center, Pt. Mugu, Calif.) wanted 
to know if the WEDILOG was re- 
lated to the DART developed by the 
National Bureau of Standards at Co- 
rona a couple of years ago, but Eli 
was not able to say. 

Asked about cost, Anfenger said 
that WEDILOG probably costs as 
much or slightly more than a quality 
electronic differential analyzer instal- 
lation of equivalent capabilities, but 
costs considerably less than typical 
digital differential analyzers.* 


*Otis told your Editor afterwards that 
cost information which he had was 
more favorable to the WEDILOG 
than Eli indicated, which again illus- 
trates the danger of all generalities 
except the one that all generalities are 
dangerous. 


The discussion of the WEDILOG 
was followed by a break, during 
which a caterer served refreshments 
(courtesy Berkeley Scientific) and 
everyone got a chance to bull with old 
friends and meet new ones.* 


*We are sorry that these latter activi- 
ties cannot be reported, because we 
suspect that sometimes—and possibly 
always—more knowledge is exchanged 
and more action stimulated during the 
break than during the longer discus- 
sions. 


Hussey on High-precision 
Techniques 


After the break, Norm asked Joe 
Hussey to tell us about the new EASE 
computer. Joe was the only one to 
speak on the announced subject of 
the meeting—‘High-Precision Tech- 
niques.” 

Joe began by listing the various 
factors which contribute to the accu- 
racy—or inaccuracy—of an analog 
computing system, and concluded 
that those which are most trouble- 
some in the present state of the art 
are input information, human error, 
and nonlinear components: multi- 
pliers, resolvers, and function gener- 
ators. 

Joe admits he doesn’t know what 
to do about the inaccuracies of in- 
put information, but in the design 
of the new EASE computer they have 
tried to minimize human error by the 
introduction of some pushbutton 


setup and by designing EASEy and 
accurate calibration methods. 

As Joe says, “If you can make it 
convenient to calibrate you can ac- 
tually approach the accuracy of the 
calibration system. If your amplifier 
shows 10% error, you can compen- 
sate by the pot setting.” Joe said they 
also built a digital readout voltmeter 
to facilitate calibration. * 


*When asked why he didn’t use a dig- 
ital computer, Joe replied, “Because 
I work for an analog manufacturer.” 
Sound reasoning there, Joe! 


He believes the optimum system 
will be one which will print out all 
pot settings at the push of a button. 
“Calibrating will not solve a prob- 
lem, but given a bright engineer it 
makes for high accuracy !**** 





**Or, as my boss Fred Sturm says, “If 
you have a good engineer you need 
good equipment. If you do not have a 
good engineer you’ve got to have good 
equipment.” 





INFORMATION 
(Without Theory) 





We have several processes under 
consideration for our “Computer In 
Plant Project” announced last month, 
but no selection has been made yet 
and will not be until all aspects have 
been considered. We'll keep you in- 
formed! oe 

This National Simulation Confer- 
ence to be held in Dallas, 19-21 Janu- 
ary, looks as if it will be quite inter- 
esting. We have a letter from Louis 
Wadel (3905 Centenary Dr., Dallas 
25, Tex.) inviting the participation 
of all Simulation Councils and point- 
ing out that it will be the first meet- 
ing of its kind * since the “Typhoon” 
Symposium in 1953. 


We also have a letter from Elmore 
Blanton (DACL, MIT, Cambridge, 
Mass.) saying he is to organize a ses- 
sion on Physical Simulation. Now 
here is something your Editor can get 
his teeth into (though I might bite 
off more than I can chew). I have 
administered the development of a 
three-axis flight table for eight years 
now and watched other projects with 
interest. So when I read that Physical 
Simulation will include: (1) Use of 
actual system components together 
with analog or digital computers to 


*He could have stopped right there. 
Certainly anything in Texas will be 
different! (Your Ed. is from New 
Orleans, so will refrain from saying 
how.) 








analyze system performance; (2) De- 
velopment of special equipment for 
physical simulation (flight tables, 
load simulators, etc.); (3) Evalua- 
tion of merits of physical simula- 
tion—this No. 3 seems like a very 
good subject! 
* * * 

Perhaps you have read our com- 
plaints about the Noise Generator 
problem in these columns. Well now 
there is an “Electronic Noise Gener- 
ator Company” (our two sons are 
ruled out of the competition by that 
“Electronic” ). Their product is being 
built and peddled by Henry Low and 
Bob Bennett (Ramo-Wooldridge, Los 
Angeles, Calif.) who were instrumen- 
tal in the development of the proto- 
type and a few copies while they were 
with Hughes Aircraft (with whose 
knowledge and consent they are now 
operating). The Hughes version 


seems to be well thought of. 
a % * 


We have a publication “DDA” by 
George Forbes that is over our heads 
because we don’t know much* about 
digital differential analyzers, but if 


“Understatement of the month! 


someone who does will give the word 
on it, we will send it to them and pub- 
lish their review. Help, please. 

* * * 


Now we ve seen it all—a kit com- 
puter—by Heath, of course. Our 
friend Chal Jones did the functional 
design—and we like it! Seems Chal 
drew on his years of experience and 
put himself in the user’s position; 
result—a_ 15-amplifier, 30-pot, un- 
stabilized (but with other advan- 
tages) computer for a proposed price 
(in kit form) of about $750. 

% % * 

The most interesting thing (to your 
Ed.) about WESCON was the em- 
phasis of technical papers on non- 
linear systems, and the most inter- 
esting exhibit at the ISA Show (prob- 
ably to all interested in simulation) 
was the Leeds & Northrup nuclear re- 
actor simulator. More about that in 
my article on conventions. 

Your Editor has been told that 
since the Newsletter has been appear- 
ing on “slick paper” there are not so 
many “‘wise cracks.’’ Alack! The 
“wiser” a man becomes, the fewer 
“cracks.” 





Thots 





Doc Skramstad says the greatest 
contribution which digital-analog and 
analog-digital devices can make will 
be human, not technical; i.e., they 
will bring analog and digital people 
as well as machines together. 

Chal Jones says that the greatest 


advantage of an analog computer is 
that for the first time it gives the en- 
gineer the advantage enjoyed by the 
doctor. With an analog computer an 
engineer can play his hunches and. 
by simply pulling patchcords on a 
stinkeroo, bury his mistakes. 





Com puter Events 


other events on page 1584 





Electronic Business Systems Confer- 
ence 

Date: 10-11 November 1955 

Place: Hotel Statler, Los Angeles, 
Calif. 

For information write Box 221, South 
Gate, Calif. 

Western Simulation Council 

Date: Thursday, 10 November 1955 
Place: Beckman Instrument Co., Ful- 
lerton, Calif. 

Subject: “Simulation with a Human in 
the System” 


Eastern Joint Computer Conference 
Dates: 7-9 November 1955 

Place: Hotel Statler, Boston, Mass. 
Subject: “Computers in Business and 
Industrial Systems”, Chairman of the 
program committee, Dr. I. Travis, 
Burroughs Corp., Paoli, Penna. 


Second Computer Clinic 

Dates: 15-17 November 1955 

Place: Navy Pier, Chicago, III. 
Feature: Six 2-hour demonstrations 
and lectures on various computers. 
Fee is $5.00. For registration; 2nd 
Automation Exposition, 845 Ridge 
Ave., Pittsburgh 12, Penna. 


Western Simulation Council 

Date: 12 January 1956 

Place: Ramo-Wooldridge Corporation, 
5740 Arbor Vitae, Los Angeles 465, 
Calif. 

Time: 1300 

Subject (tentative): Noise 
digital combinations 


Analog- 


Eastern Simulation Council 

Date: Monday, 21 Nov. 1955; 1:30 PM 
Place: Massachusetts Institute of 
Technology, DACL Laboratory, Cam- 
bridge 39, Mass. Host: Dr. William 
Siefert, DACL, MIT. 

Subject: “The Use of Digital Com- 
puters in Solving Simulation Prob- 
lems.” 


Midwestern Simulation Council 

Date: Nov. 14, 1955 

Place: St. Clair Hotel, Chicago, IIl. 
Subject: “Patch Board Systems for 
Analog Computers.” 

Contact: R. R. Weber, Cincinnati Mill- 
ing Machine Co., Cincinnati 9, Ohio. 
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Jerguson 
Sight Flow Indicators 


easily and inexpensively 
installed to show movement 
of liquid in pipe lines 


Here is a new line of Sight Flow Indi- 
Cators ... 
stalled in any new or existing pipe line 


1” to 2” N-P.t. 


easily and inexpensively in- 


The special design of these new indi- 
cators results in a turbulence in the flow 
of liquid, making it easily visible. Several 
types of indicating vanes, installed within 
the chamber, may also be furnished, ac- 
cording to variable conditions of rate of 
flow and viscosity of liquid. For indica- 
tion of minute flows, small Sight Flow 
Indicators with a rotating vertical rising 
ball are available. 


Jerguson Sight Flow Indicators are 
soundly designed, carefully made, and are 
backed up by a company with over 40 
years experience in the field. Available 
in Transparent and Reflex types, in a 
wide variety of materials and linings, 
and with Wedge Type Illuminators, 
Haveg Chambers, Non-Frosting Glasses, 
or other special construction. 


If you have a problem of viewing the 
flow of liquid in a pipe line, it will pay 
you to investigate the new Jerguson 
Sight Flow Indicators today. Send us your 
requirements or write for Data Unit. 


Gages and Valves for the 

Observation of Liquids and Levels 

JERGUSON GAGE & VALVE COMPANY 

100 Fellsway, Somerville 45, Mass. 
Offices in Major Cities 


Jerguson Tress Gage & Valve Co., Ltd., London, Eng. 
Pétrole Service, Paris, France 
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Introducing a new series on 


DIGITAL AUTOMATION 
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AUTHORS’ PREFACE 
Be series is designed to be a simple, practical, 


working design manual on the subject of Digital 

Automation. Although intended primarily for the 
instrument and electronics engineer, it is written at a 
level understandable to anyone engaged in the engineering 
and physical sciences. It is hoped that those on whom re- 
sponsibility ultimately rests—management groups—find 
it of sufficient clarity to be read because only basic knowl- 
edge of electricity, electron tube circuits, and elementary 
mathematics through the calculus is required. 

This material was developed largely in connection with 
a data-reduction program undertaken by the Instrument 
Laboratory of the North American Aviation, Inc., Pro- 
pulsion Field Laboratory, Chatsworth, Calif. On com- 
pleting this data-reduction system, it became evident that 
many of the techniques could be applied to servo systems 
and process-control systems. 

The material was compiled also for a course entitled 
“Digital Automation” given at Pierce Junior College, 
Canoga Park, Calif., for practicing professional engineers 
and technicians. Although the course was nominally de- 
signed for electronics engineers, it was attended by engi- 
neers of all professions, personnel managers, and other 
management groups (to the surprise of the authors). 

As this is the first exhaustive treatment of the subject, 
most of the material has never appeared in print. Several 
approaches are unique and original. Only time and wide- 
spread interest will determine if the approach taken is the 
optimum for the field. 

It is customary to acknowledge the help given by many 
people in making a work such as this possible. In this 
instance the help was considerably more than cursory, 
and specific mention is in order. At North American 
Aviation, considerable impetus was given this program 
by Mr. Richard Loewe of the Marketing Division, who 
immediately saw the advantages and opportunities in 
Digital Control. Our immediate supervisor, Mr. Ed. Car- 
totto supported this project in every way. Considerable 
technical assistance was given by Mr. T. Barclay Thom- 
son, who designed most of the Data Readout equipment, 
and Mr. Richard Rush, who developed several of the 
analog-digital conversion circuits. Mr. Aram Solomonian 
suffered the immensely difficult task of wiring the in- 
numerable logical circuits, incredibly enough without er- 
ror. Also, we thank our wives for making the coffee. 


Martin L. Klein 
Frank K. Williams 


Chatsworth, California Harry C. Morgan 
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Definitions and Elements 


Basic Definitions 


This series presents the basic notions, methods, and 
systems used in Digital Automation. One is immediately 
confronted with the problem of defining the term “Digi- 
tal Automation.” 

During the past few years. the word automation has 
been adopted to encompass any process where any degree 
of automaticity has been introduced. It is used in some 
industries in the broad sense of meaning any minute 
improvement in automatic technique (such as the sub- 
stitution of printed circuitry for conventional point-to- 
point circuitry in the electronics industry). In the oil 
industry, where automatic control is common, it refers to 
automatic indication and control of. say, a refining op- 
eration, 

\ specific definition of automation, proposed by M. H. 
Aronson* in 1954, is “the substitution of devices—me- 
chanical, pneumatic, hydraulic, electrical and electronic- 
for human organs of decision and/or effort.” In line with 
this definition, digital automation may be defined as the 
use of digital techniques in using automation devices for 
producing controlled decisions and/or efforts automat- 
ically, 

The word “digital” is used in a restricted sense. It 
implies discreteness or discontinuity. Just as in the num- 
ber system 0, 1, 2, ete., each digit is a mark for a discrete 
quantity of things, thus “digital automation” implies the 
control of processes using techniques in which the process 
is either (1) a series of discrete operations or (2) a con- 
tinuous process controlled by the techniques of discrete 
quantities, 

Conventional feedback control. which is a continuous 
monitoring of the output and comparison of the output 
with the input (Fig. 1-1). has become known as servo- 
mechanism analysis because most self-controllers are of 
this type. Digital techniques are perfectly applicable to all 
cases of continuous control, but the converse is not true. 


Sequence Control 


A significant application of digital systems lies in the 
field of sequence control. For example. let it be required 
that three different events take place in the sequence b, 


*Editor, Instruments and Automatior 


then a, then c. In a chemical plant the events could be 
(1) start burner to heat mixture, (2) when a certain 
temperature is reached, open valve to allow a chemical to 
enter, and (3) when a certain amount of chemical has 
entered the mixture, close valve and ring bell to show the 
sequence has been completed. It might be required that 
if the sequence of events does not take place as planned, 
the entire process be stopped and an alarm given. As an 
alternate, a second plan of action might be desired in the 
event the first failed. All of these situations are control 
of a sequence of-events. 

This type of problem suits itself simply to automatic 
control by digital techniques. The control of complex 
sequences and alternatives is simple by digital techniques; 
operations which could not be retained by the human 
mind because of their complexity are accomplished with 
a rapidity several hundred thousand times that capable 
by a human. Examples of important sequences are to be 
found in aircraft or missile control, operation of a turret 
lathe, or any process where the events to take place can 
be placed in a fixed sequence—with possible alternate 
sequences to account for things going wrong. Digital 
automation lends itself readily to this type of control. 


Simple Servo Control 


Another application of digital techniques is found in 
simple servo control. In a servo system, a command is 
given to a remotely actuated device. If for any reason the 
device does not arrive at the position required, or does 
not perform as commanded, a correction is made auto- 
matically. Remote antenna positioners or motor speed 
controllers are examples of simple servo systems in which 
the remotely actuated device continues in a self-correcting 
state until the error between the command given and the 
result of the command is minimized. This is the purpose 
of a servo system—to permit a system to correct its own 
errors in following remotely given commands. The value 
of the system depends upon the speed and precision with 
which the system can take up its own errors and follow 
the commands given. 

It has been conventional to develop servo systems on 
the basis of an analog or continuous-recording technique. 
However, digital techniques are being recognized as useful 
in accomplishing the same type of control—with several 
distinct advantages which will be discussed. 
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Data Reduction Systems 


In the control of complex processes, data may be ac- 
cumulated from hundreds of points. Usually these are 
recorded continuously, using a galvanometer or oscillo- 
graphic or potentiometer techniques involving moving 
recording paper, inked pens, etc. Reducing this data for 
use becomes a tedious problem; wind tunnels are con- 
stantly confronted with the problem of reducing data 
from many points to numerical form for subsequent com- 
putation. The true automation system will not only con- 
trol the process, but will also produce data in a form 
useful for automatic computation. This is within the realm 
of digital automation. 

Data recorded in digital form can be processed directly 
by “programming.” The result will be & printed number 
which is the answer required. Inventory, cost records, and 
production scheduling are within this realm of digital 
automation via data reduction. Business machinery in use 
for over twenty-five years operate exclusively in digital 
techniques; similar techniques can be applied to engi- 
neering data obtained in digital form. Business account- 
ing is merely a special program for data handling; we 
shall borrow a number of well-developed techniques from 
this first and well-worked-out aspect of automation. 


Feedback Control 

All the foregoing aspects of automation are related; 
the common factor in all useful control systems is feed- 
back, Feedback is accomplished by sensing in some man- 
ner what is happening to a system after a command is 
given. This measure of what is actually happening is 
compared with the command given the system. If these 
two quantities, command and output, do not agree, the 
system had made an error in following the command. 
This error is then used to allow the system to rectify its 
own error. This is controlled by feedback (Fig. 1-1). 
Note that it is not the command that actuates the system, 
but the error between the command and the result of the 
command. The ideal system is one which will instantly 
cause the system to move into the situation required by 
the command; this ideal can never be realized because 
the error must be finite. 

Consider a human operator of a refinery process or a 
milling machine. If things progress properly he merely 
watches and does nothing. If something goes wrong, he 
recognizes the error, measures the degree of the error, 
and takes corrective action. From the automation point 
of view, this is complete inefficiency. When things are 
going right, you are paying the operator to do nothing; 
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when something goes wrong you are relying on human 
judgment to measure the error and correct it. 

Note also that a human operator is a feedback con- 
troller. First, he gives the commands as to what shall be 
done; secondly, he determines when the process is in 
error by referring to his gages and comparing the in- 
formation with his command, mentally; thirdly, he takes 
the necessary corrective action by adjusting valves, mo- 
tors, etc. to minimize the error. The operator is actually 
a feedback control system, but one whose limitations in 
speed, response, calculating, etc., are entirely human. 


Elements for Automatic Control 

The basic operations performed by the human operator 
are: 

1. Command a device to perform a task. 

2. Sense errors in the process. 

3. Feed back this information and compare it with the 
command given. 

4. Take corrective action to minimize this error. 

5. Record data on the progress of the operations. 

Each of these tasks can be done more rapidly and 
efficiently by mechanical, pneumatic, electrical, or elec- 
tronic devices; design of an automation system depends 
on the application of such equipments to perform these 
basic actions. 

Let us examine briefly the nature of the equipment to 
accomplish this. Sensing is accomplished with a trans- 
ducer; there are innumerable commercial devices avail- 
able. As electrical signals are most easily applicable to 
digital automation systems, we will concern ourselves 
with devices which produce an electrical signal. Pressure. 
temperature, displacement, velocity, acceleration, flow 
rate, force, angularity, and other variables can be meas- 
ured in electrical form by suitable transducers. 

This information in electrical form, is fed back and 
comparison is made with command given, which is also 
in electrical form. This comparison can be accomplished 
in several ways, such as by unbalancing a bridge or 
moving the shaft of a potentiometer to produce the elec- 
trical error signal. 

This electrical error signal is used in suitable ampli- 
fiers, computers and other circuitry to actuate the devices 
(valves, motors, shafts) that make the corrective action 
minimizing the error. The same sensing element, (the 
transducer) can be used to record data on the progress 
of the process or operation. This is the automation system 
by feedback control. 

It is possible to “control” a process without feedback- 
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Fig. 1.-3. Continuous curve is analog representation 
of a variable. 
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Fig. 1-4. Increasing number of readings causes digital 
record to approach the analog record. 








that is, to arrange things to occur in certain order without 
sensing what is actually happening; things’ might occur 
properly. This is known as open-loop control, and is 
actually no control at all; it is hardly worth considering 
as an automation technique. Thus, each of the five ele- 
ments listed are essential in the true control system. 


Continuous vs. Digital Control 

There are two possible ways to make use of the elec- 
trical information. Fig. 1-3 shows a continuous record of 
electrical information from, say, a pressure transducer. 
This continuous curve is a type of information widely 
used in conventional servo systems and simple control 
systems. 

Fig. 1-2 is the same record shown in discrete, or dig- 
ital, form. In this record we have looked at the continuous 
record at fixed intervals. Each sample is taken to repre- 
sent the continuous record until the next sample is ob- 
tained. We have effectively changed the continuous record 
into a finite number of fixed readings. This is equivalent 
to having someone read a graph at fixed intervals and 
record the numerical value at these fixed intervals, and 
thus digitize or quantize the continuous record. 

At first sight it would seem that control is best offered 
by continuously recording what is happening and thereby 
knowing at every instant exactly what is occurring. How- 
ever, in using a continuous record, one limits himself 
seriously insofar as automatic control techniques because 
the analog record precludes digital technique. Note that 
if samples are taken sufficiently often (as in Fig. 1-4) the 
continuous record can be more and more closely approxi- 
mated. In effect, the discrete readings can be made to be 
equivalent in accuracy to the continuous record—and the 
advantage in using the digital form of record is that 
digital numbers can be manipulated electronically much 
more simply than the analog record. The advantages of 
such digital techniques will be explored. 

Digital techniques of control are just emerging; auto- 
matic digital data reduction has only been commercially 
available for a limited time. Therefore, we will, in essence, 
develop a considerable number of methods for the first 
time. 

The most common system used in computer circuitry 
is the binary coding system, which we will investigate. 
This subject should be of interest to almost everyone, and 
is largely ignored. As the circuitry of digital information 
is unique, the performance of the basic circuits will be 
discussed in detail. What is surprising is that the number 
of different circuits used is small; only ten or twelve basic 
circuits are used over and over. This is a great help. 


Automation is essentially a process of logic, and logical 
networks form a large part of the operation of a digital 
control system, as in computers. An understanding of the 
methods for designing these circuits is necessary and will 
be included. 

It was mentioned that the digital samples approach the 
continuous record more and more closely as the sampling 
rate increases. It is necessary to know what error, if any, 
is introduced in using digital quantities instead of con- 
tinuous records. This falls under the heading of informa- 
tion theory. In the chapter concerned with sampling 
rates, a fairly simple and straight-forward explanation is 
offered and quantitative examples are included for guid- 
ance. We will be concerned also with the interference of 
random and spurious noise on the information to be used 
for the control, and the advantages of using what is 
known as pulse code modulation for relaying information 
from one point to another. 

Consideration will be given also to automatic data 
reduction. By using recording instruments such as a tape 
recorder or shutterless motion-picture camera, the tech- 
niques discussed can be adapted to recording data in 
digital form. It will be shown also how the digital data 
obtained from either the recorder or the computing ma- 
chine can be automatically converted back into continu- 
ous or analog form so that, if desired, analog traces can 
be obtained at any time. 


Quantization and Computers 

Use of digital techniques may at first seem unnatural; 
this should not be so. Although we study continuous 
phenomena at elementary levels in physics and mathe- 
matics, we find as we progress in our studies that the 
universe is a quantized universe; thus quantum mechan- 
ics, 

Human reasoning and logical processes are often 
likened to the operations taking place in a digital com- 
puter. This has led to a certain confusion and belief that 
a digital computer or an automation system is a “thinking 
mechanism.” This is not true. Computers and automation 
systems are slaves of the program which has been de- 
signed for them; they are unable to perform any thinking 
operations that have not been previously thought out for 
them; they can exert no reflex actions, cannot learn from 
experience, cannot inject opinion. As we shall see, this is 
to the advantage of automatic control over control by 
human operators where human forces are constantly at 
work to disrupt the logical processes. The machine can 
perform its operations faster than the human being, but 
it is always and inevitably the slave of its master. 
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Fig. 2. Dew-point recorder-controller of chilled-mirror type, 
using the same principle as that shown in Fig. |. (Courtesy 
Surface Combustion Corp.) 


Fig. |. Dew-point recorder of chilled-mirror type. 
Moisture from atmosphere to be controlled con- 
denses on chilled mirror, and is detected photoelec- 


trically. Signal energizes heater element to evap- 
orate moisture. Equilibrium temperature is dew 
point. (Courtesy General Electric Co.) 


Furnace-Atmosphere Control by 


Heat treatment of steel requires control of furnace atmosphere. This can be done 
via control of either CO. or dew point (water content). The latter permits closer 
control of the atmosphere. Techniques for control by dew point include (1) dew- 
point cup, (2) moisture condensation on cooled mirror or metallic surface, (3) for- 
mation of fog on sudden expansion of gas, and (4) conductivity of hygroscopic-salt 
element. Also mentioned are several non-dew-point techniques for atmosphere control. 


NTIL recent years the heat treatment of alloy steel 
dies was somewhat of an art. Results would vary 
from day to day, and from tool to tool. However, 
with the development of efficient electric furnaces, gas- 
fired retort-type furnaces, and controlled manufactured 
atmospheres, the heat treatment of steel has become an 


exact science. 


Importance of Furnace Atmosphere 


Whenever steel is heated, it becomes chemically active 
with the atmosphere in the furnace. Above 1300°F, this 
action of the furnace atmosphere may damage the surface 
of the steel by causing scaling by oxidation or change in 
surface carbon by carburization or decarburization. 

Hardening a tool to a desired specification requires 
good control of the furnace atmosphere because a de- 
carburized tool or machine part will not have the mechan- 
ical properties for which it was designed. 


Presented at Conference on Instrumentation for the Iron & Steel In 
dustry, Pittsburgh, 1955. 
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One of the more popular types of controlled atmos- 
pheres for the heat treatment of tools and dies is that 
produced by the endothermic-type generator (which will 
be described later). Investigators working on the reac- 
tions involved in the endothermic-type atmosphere have 
established that the “carbon potential” of the atmosphere 
can be determined by measuring either the CO» or the 
H.O (dew point) of the atmosphere. Cullen’ found that 
the carbon range in steel specimens was much closer when 
the furnace atmosphere was controlled by measuring the 
water content (dew point) rather than the CO, content 
(by Orsat). Therefore, techniques for measurement and 
control of the dew point of the furnace atmosphere assume 
special importance. Details on the furnace reaction will 
be given after a review of instrumental methods available 
for measurement and contro] of the dew point of the 
furnace atmosphere. 


Classic Dew-point Cup 


The sample of atmosphere is drawn from the furnace 
by a small pump, either electric or hand operated, or 
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DEW-POINT CONTROL 


TERMS USED 


Dew Point: Temperature at which condensa- 
tion of moisture from the atmosphere begins. 

Carburization: Addition of carbon to the sur- 
face of tool steel. 

Decarburization: Removal of carbon from the 
surface of steel. 


aspirator bulb. The sample passes over the outside sur- 
faces of a hollow, polished, nickel-plated cup, which is 
enclosed in a small metal box having a window on one 
side for observing the formation of moisture on the cup. 

The cup is cooled with dry ice (COQz snow) dissolved 
in acetone, which is contained in the cup. A thermometer 
in contact with the cooled acetone in the cup indicates the 
temperature of the solution. The temperature read the mo- 
ment moisture appears on the cup is the dew point of the 
atmosphere. The operation is visual. The accuracy of the 
reading varies with the skill and experience of the oper- 
ator taking the reading. 


Condensation of Moisture on a Cooled Mirror 
or Metallic Surface 


At present. at least three instruments are available 
which operate on the principle of condensation of mois- 
ture from the atmosphere on a chilled mirror or metallic 
surface. A choice of instruments is available for indicat- 
ing. recording or controlling the furnace dew-point. The 


Endothermie Process: Reaction involving ab- 
sorption of heat. 


Carbon Potential of furnace atmosphere. Car- 
bon balance of furnace atmosphere in relation to the 
carbon content of steel being treated. Sometimes 
referred to as “carbon pressure.” 


units may be fixed or portable, and mechanically or man- 
ually operated. 


Chilled Mirror Type 


Briefly, a sample of gas is taken from the furnace and 
passed onto a mirror which is being cooled by a refriger- 
ant. The chilled mirror causes a fog (condensation of 
moisture in the sample) to form on the mirror. reducing 
the intensity of the reflected light from the mirror, which 
is measured by a photoelectric tube. 

The change in light intensity energizes electronic 
controls, which causes the mirror temperature to be re- 
corded as dew point at the moment fog appears on the 
mirror. Heater elements are used to evaporate the mois- 
ture from the mirror. The instrument is then ready for 
another reading. Figs. 1 and 2 show this type. 


Chilled Metal Surface 

In another type of dew-point instrument (Fig. 3) a 
sample of atmosphere is drawn from the furnace and 
directed onto two platinum electrodes mounted at one end 
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Fig. 4. Alnor "“ULew-Pointer" uses principle of fog formation on 
sudden expansion of atmosphere. Expansion cools sample; mist forms 
if sample is cooled below the dew point. Procedure is repeated 
using different gas ratios (ratio of atmospheric pressure to sample 
pressure) to find point between formation of mist and no mist. Cal- 
culator then gives dew point. (Courtesy Illinois Testing Laboratories, 
Inc.) 


of a copper cooling unit. As the gas sample strikes the 
electrodes (which are being cooled by the refrigerant), 
condensed moisture forms in the gap between the elec- 
trodes and completes the circuit. At this moment, the 
temperature of the electrodes is measured and recorded 
as dew point. Also, a sensitive relay energizes the heater 
around the cooling unit. which warms the electrodes to 
evaporate the moisture. The unit then is ready for another 
dew-point determination. 

Instruments of this type are available to automatically 
record and control the dew point (or % carbon) of the 
furnace atmospheres. 


Formation of Fog on Sudden Expansion of 
Compressed Gas 


A unit operating on the principle of the formation of 
fog by sudden expansion of a compressed gas is shown 
in Fig. 4. 

A gas sample is drawn from the furnace by an integral 
double-acting hand pump, and compressed. A hand-op- 
erated valve releases the compressed gas into the observa- 
tion chamber. A sudden expansion to atmospheric pres- 
sure cools the gas sample. If the sample is cooled below 
its dew point, a mist cloud will be observed in the cham- 
ber. This procedure is repeated, using different pressure 
ratios (ratio of atmospheric pressure over the pressure of 
gas sample) until the vanishing point (end point) is de- 
termined—that is, a point between the formation of mist 
and no mist. 

The dew point is read from a calculator based on in- 
strument temperature, pressure ratio of end point, and Q 
value (cooling power) of the gas. 


Dew Point by Hygroscopic Salts 


Another type of instrument for dew-point measurement 
is based on the behavior of a hygroscopic salt in the pres- 
ence of moisture. 
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Fig. 5. Dewcel’’ element uses god or silver wires wound on woven- 


glass tape impregnated with hygroscopic salt (lithium chloride). 
Conductivity of assembly depends on moisture content of atmos- 
phere. (Courtesy The Foxboro Co.) 


In one such instrument (Fig. 5) the sensitive unit con- 
sists of a thermometer bulb inside a stainless-steel tube 
which is covered with a woven-glass tape impregnated 
with lithium-chloride salt. A pair of gold or silver wires 
are wound over the glass tape. One end of each of the 
pair is connected to a source of a-c power, the other end 
of each wire being left open. 

The atmosphere sample is taken from the furnace and 
drawn over the sensitive unit, which is contained in an 
air-tight chamber. The conductivity of the assembly in- 
creases or decreases according to the moisture content of 
the atmosphere sample. This change in conductivity causes 
the current to change until an equilibrium temperature is 
obtained; the dew point of the atmosphere is a function 
of this equilibrium temperature. 

For accurate measurement, the temperature of the at- 
mosphere sample must be be'ow the equilibrium tempera- 
ture of the sensitive unit, but above the dew point. This 
instrument is automatic and available for indicating, re- 
cording, or controlling dew point. 

Another available instrument, also using a hygroscopic 
salt, consists of metallic windings on a plastic core im- 
pregnated with lithium chloride. A measurement of the 
electrical resistance between the windings can be in- 
terpreted in terms of dew point. Up to the time of this 
writing, no additional information on this instrument had 
been received. 


Non-dew-point Technique 

There is another method available for controlling fur- 
nace atmospheres which should be mentioned even though 
not based on measurement of dew point. This method uses 
the principle of exposing a wire element in a furnace 
atmosphere and measuring the carbon potential of the 
furnace atmosphere by measuring changes in the resist- 
ance of the wire. 

The carbon content of the wire changes as the carbon 
potential of the furnace atmosphere changes, which in 
turn changes the wire resistance. The resistance of the 
element is measured as percent carbon on a recorder. 

Up to the present, the use of this instrument is restricted 
to the manufacturer’s furnaces and for temperatures up 
to 1750°F. 

Another available instrument exposes a steel wire in 
a sample of furnace atmosphere until a carbon equilibrium 
is attained between the hot wire and the atmosphere sam- 
ple. The wire is suddenly cooled to retain the carbon in 
a martensitic structure. A measurement of the electrical 
resistance of the wire can be interpreted in terms of the 
carbon potential of the furnace atmosphere by reference 
to a calibration curve. It is a portable instrument. 

It should be mentioned also that quantitative gas an- 
alyzers and infrared analyzers are available for measur- 
ing and controlling gases in a furnace atmosphere. 
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Precautions Necessary For Dew-point Readings 


Experience indicates that the use of dew point appears 
to be the easiest method of evaluating and controlling 
furnace atmosphere. Good furnace-maintenance, heat- 
treating, and atmosphere-sampling procedures must be 
practiced to have satisfactory results. These include: 

1. The furnaces must be kept in good repair. The door 
should have a tight fit. As dew point will vary with tem- 
perature, it is important to control the furnace tempera- 
ture. Any excess carbon deposits on the hearth and re- 
fractory walls should be removed. This carbon will change 
the carbon potential of the atmosphere and upset dew- 
point control. 

2. A heat-resistant alloy should be used for the sam- 
pling tube. The atmosphere sample should not be taken 
near the door or atmosphere inlet. The atmosphere sam- 
ple should be representative of the atmosphere surround- 
ing the work. The tube should extend through the fur- 
nace wall an inch or two. 

3. Allow time for the sampling lines and instrument 
to be purged of moisture before taking a reading. 

4. A second dew-point instrument should be available 
for cross checking and for locating sources of trouble at 
the furnace, sampling lines, atmosphere inlet lines, or 
generator. 

5. The instructions supplied with the dew-point equip- 
ment should be carefully read, understood, and followed. 


Endothermic Type of Generated 
Furnace Atmosphere 

As was mentioned, one of the more popular types of 
controlled atmospheres for the heat treatment of tools and 
dies is produced by the endothermic type of generator. 

As shown in Fig. 6, the endothermic type of atmosphere 
is produced by passing a measured volume of filtered air 
and raw gas through a heated catalyst-filled reaction 
chamber. This reaction chamber may be heated either by 
electricity or by gas. After the gas passes over the catalyst 
bed, it is cooled to approximately room temperature to 
prevent the reaction from reversing and forming carbon 
and carbon dioxide from the carbon monoxide. The 
reacted gas is then ready for distribution. This endo- 
thermic type of prepared atmosphere contains approxi- 
mately 40% Hy, 20%. CO, 39% No, and small amounts of 
CH,. CO., and H.O. 


Chemical Reactions For Control of 
Furnace Atmosphere 
It is beyond the scope of this paper to discuss in detail 
the chemical reactions involved in working with the endo- 
thermic type of reacted furnace atmospheres. Investiga- 
tors |. *. 3. 4 working on the reactions involved in the 


endothermic type of furnace atmosphere have established 
that these reactions follow basic laws of physical chem- 
istry and thermodynamics. 

Whenever a ferrous material is heated in the presence 
of an atmosphere containing oxygen, an iron oxide is 
formed. These reactions go to completion as long as oxy- 
gen is present: 

2 Fe + O. ~ 2 FeO 
1 FeO + 0. ->2 Fe.0; 
3 Fe + 20. > Fe;0, 


The following equations show the reaction of carbon 
dioxide with iron, but are reversible and can be controlled 
as to rate and limit at definite temperature: 

Fe + CO. > FeO + CO 
3FeO + CO2 @ Fe304 + CO 

Water vapor reacts with iron according to the follow- 
ing equations. These reactions may be oxidizing or re- 
ducing according to concentration and temperature: 

H.O + Fe = Hz, + FeO 
H.O + 3 FeO 2 He + Fes0, 

The following reactions affect the carburization or de- 
carburization rates of the heated tool: 

3 Fe + 2CO 2 Fe3C + COz 
3 Fe + CHs 2 FesC + He 

These reactions are reversible and can be controlled. 
The formation of C from the breakdown of CO and CH, 
in the above reactions exerts a carbon potential in a re- 
lationship to the concentration of CO, COo, H. and CH, 
at definite temperatures. 
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Fig. 7. Limits of accuracy in controlling carbon by dew point vs 
CO. determination. Atmosphere is 20% CO, 40% He & 40% Ne at 
1700°F. (Courtesy O. E. Cullen from METAL PROGRESS, November, 
1954. 
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Fig. 8. Equilibrium between dew point of endothermic gas 
(20% CO, 40% He and 40% Nz) and percent of carbon content 
in austenite at temperatures of 1500, 1600, and 1700°F. (Cour- 
tesy O. E. Cullen from METAL PROGRESS, December, 1953.) 


The following reaction, which is basic for the evalua- 
tion and control of furnace atmosphere by dew point, is 
known as the water-gas reaction. When using the gas con- 
tained in this reaction, it is important to understand that 
its composition within the furnace will vary with furnace 
temperature. 

CO +. HO = 00, +i Me 
The above equation may be expressed as the ratio: 
CO x H.O 
CO, x H. 

As shown by Groves*® the relationship of the ratios of 
CO /CO, and H,O/H. makes is possible to determine the 
carbon potential of an endothermic-reacted furnace at- 
mosphere by checking either the CO. or HO (dew point). 

Cullen® found that the carbon range in steel specimens 
was much closer when the furnace atmosphere was con- 
trolled by measuring HO content (dew point) rather 
than by COs (Orsat). This is shown by the curves in 
Fig. 7. 


K (constant at a given temperature). 


Equilibrium Curves Between Temperature 
and Carbon Content of Steels 


Intensive investigations have been conducted on the 
variation in carbon content with temperature. Two in- 
vestigators. Cullen® and Koebel*, working independently, 
have published a series of curves that show the equilib- 
rium between the furnace-atmosphere dew point and 
straight carbon steel (Figs. 8 and 9). This work has led 
to a present understanding of the importance of control- 
ling furnace atmosphere during the heat-treating cycle. 

The work by Koebel and Cullen provides the metal- 
lurgist and heat treater with the following information for 
the heat treatment of plain carbon steel: 

1. For any constant temperature, as the carbon content 
of the steel increases, the required furnace dew-point for 
neutral hardening is lower. 

2. As the temperature is increased, lower furnace dew- 
points are needed to maintain the original carbon on the 
surface of the steel. As the temperature is increased, closer 
control of furnace dew-point is required. 

3. The curves serve as a guide for determining the 
probable furnace dew-point for neutral hardening and 
the carburization processes which include carbon restora- 
Vol. 28 
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Fig. 9. Equilibrium between straight carbon steels and dew 
point with endothermic furnace atmosphere. (Courtesy N. K. 
Koebel from METAL PROGRESS, November, !954.) 


tion. (Carbon restoration is the process of adding carbon 
to a surface of steel producis made from bars containing 
decarburized millbark, providing a uniform carbon con- 
tent from surface to core.) 

1. The results of production work treated in industrial 
furnaces will vary slightly from the calculated curves, 
since it is almost impossible to maintain a true equilib- 
rium in the furnace. This condition may vary from fur- 
nace to furnace and from plant to plant. This disagreement 
should not be a problem because of the information con- 
tained in the curves and given in references 5 and 7. 

The equilibrium curves for plain carbon steels do not 
apply to the treatment of alloy steels because the alloy 
composition of the steel affects the rate of decarburization, 
carburization, and oxidation (scaling of surface). Any- 
one interested in this work should refer to the series of 
equilibrium curves for a number of alloy steels developed 
by Koebel’. 

Acknowledgment 

The author appreciates the courtesy to use material 
published by Mr. O. E. Cullen of Surface Combustion 
Corporation, and Dr. N. K. Koebel of Lindberg Engi- 
neering Company, and for detailed information on dew- 
point instruments from The Foxboro Company: General 
Electric Company; Illinois Testing Laboratories, Incor- 
porated: Ipsen Industries, Incorporated; Leeds & North- 
rup Company: Surface Combustion Corporation: and 
Westinghouse Electric Corp. 

References: 


1. J. B. Austin and M. J. Day, “Chemical Equilibrium as a Guide 
in the Control of Furnace Atmospheres—Review of Equilibrium Data,’’ 
from A Symposium On Controlled Atmospheres, Published by American 
For Metals, 1942.- Title: Controlled Atmospheres , 

2. F. E. Harris, “Reactions Between Hot Steel & Furnace Atmos 
Metal Progress, January, 1945. 

. . T. Groves, ‘“‘Dew Point vs Per cent COz as Furnace Atmos 
phere Control Check,’ Industrial Heating, June, 1949 

4. Hotchkiss & Webber, Protective Atmospheres, John Wiley & Son, 

Ine., 1953, Chapter II. 


pheres ‘ 


5. O. E. Cullen, “Controlled Atmospheres—Their Generation and 
Utilization,” Metal Progress, December, 1953, page 105. 
6. O. E. Cullen. “Dew Point Control in Practice,’ Metal Progress 


November, 1954, page 114. 

7. N. K. Koebel, “Equilibrium Relationships For Dew Point Control,”’ 
Metal Progress, November, 1954, page 110. 

8. O. E. Cullen, “Practical Applications of Dew Point Measuring & 
Control,” Industrial Heating, January, 1955, page 52 

9. H. Ipsen & E. J, Rupert, “Automatic Carbon Control,”’ Metal 
Progress, July, 1954. 

10. W. L. Besseiman, “Carbon Controller Makes Possible Accurate, 
Carburizing, Carbon Restoration and Homogeneous Carburizing,’’ Ma 
terials & Methods, February, 1954 





ELECTRONIC CIRCUITRY 


CHARLES F. KEZER 2nd MILTON H. ARONSON 


The circuit is the heart of all electronics. Here are 


five more basic and interesting circuits. Unless marked, 


resistors are in ohms, 


‘apacitors in microfarads. 


PORTABLE SECONDARY 1-MC FREQUENCY STANDARD 


Frequency of this oscillator, developed at the National 
Bureau of Standards, is constant to a few parts in 10 
billion per day. Frequency is almost independent of tube, 
supply, and component changes. This unusual stability is 
obtained by close temperature control (see next circuit) 
and a novel circuit in which the 1-Me AT-cut crystal does 
double duty as the oscillator tank circuit and as the 
frequency-determining element of a low-impedance reso- 
nance bridge. 

Frequency of the oscillator is controllable over a small 
range by a reactance tube. Reactance tube is controlled 
by a null detector-amplifier (shown in following circuit) 





OSCILLATOR 


to match oscillator frequency to the crystal. In this way, 
oscillator stability is made to approach that of the crystal, 
which would otherwise be impossible because of random 
phase-shift changes in the oscillator circuitry. 

The crystal bridge is normally balanced to have mini- 
mum (near zero) output at the series-resonant frequency 
of the crystal. If the oscillator freque ncy is off the correct 

value, output of the bridge will increase. This increased 
voltage is amplified and detected in the null detector-am- 
plifier; it is also necessary, however, to detect whether the 
frequency is high or low. This is done with the chopper, 
which alternately shifts the bridge balance frequency up- 
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ward and downward at a 60-cps rate by connecting the 
47-uuf capacitor across the resistive arms of the bridge. 
This switching has negligible effect on oscillator fre- 
quency, as oscillator ouiput is at low impedance. When 
oscillator frequency is correct, bridge output is the same 
for either position of chopper contact. Difference in out- 
puts is detected in the auxiliary null detector-amplitier 
(described in following circuit) which uses a synchro- 
nously driven chopper, and which controls the reactance 


tube shown in this circuit. Buffer amplifier shown at bot- 
tom provides output. 

Tubes: Ali 6AL6 

Crystal: 1-Mc AT-cut; resistance = 10 ohms; Q = 10°. 

Bridge arms: 2500 ohms (each) at 50° C. 

B supply: 250 v (VR-tube regulated) at 105 ma. Same 
supply is used for following circuits. 

Source: Peter G. Sulzer, NBS, Washington 25, D. C., 
as described in TR 1924, June, 1955. 


1-MC NULL AMPLIFIER AND DETECTOR 
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This amplifier-detector circuit was developed for use 
with the 1-Mc oscillator shown in the preceding circuit. 
It uses four 6AU6 pentodes. Three tuned-amplifier stages 
provide a voltage gain of 10°; a crystal filter between first 
and second stages provides additional selectivity. The 
fourth 6AU6 tube is diode connected; it is switched by a 
chopper to charge alternately the two 0.l-uf capacitors 
connected to its contacts. If the frequency of the 1-Mc 
oscillator in the preceding circuit is correct, these capaci- 
tors will be charged equally, and the voltage output to the 
reactance tube at point B will be zero. If oscillator fre- 
quency is off, a 60-cps modulation of the 1-Mc carrier will 
be present, and one of the two capacitors will be charged 
to a higher potential than the other, and an error voltage 
will be developed at point B. Polarity of this voltage 
depends on whether oscillator frequency is high or low 
because the chopper is driven in synchronism with the 
chopper in the preceding oscillator circuit. 

Charging of the detector capacitors is as follows: When 
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the chopper contact is in the left position, diode cathode 
is grounded, and the 470-uuf coupling capacitor charges 
to the negative peak of the 1-Mc voltage. After a number 
of cycles (circuit need not respond rapidly) this negative 
potential charges the left 0.l-uf capacitor to an equal 
level. When the chopper arm is in the right-hand position, 
the right-hand 0.l-uf capacitor is charged through the 
diode on positive peaks of the 1-Mc carrier. Ultimately it 
reaches the peak value of the 1-Mc voltage. No charging 
of the left-hand 0.l-uf capacitor takes place during this 
time because it is at r-f ground potential. 

As the two 0.1-uf capacitors are in series with respect 
to output B, their voltage difference appears at this point. 
Filtered output is provided by the 1-megohm resistor and 
0.1-uf capacitor combination to remove any remaining 
r-f components. 

B supply: 250 v, VR-tube regulated. 

Source: Peter G. Sulzer, NBS, Washington 25, D. C., 
also TR 1924, June, 1955. 


TEMPERATURE CONTROLLER CONTROLS WITHIN 0.001°C 


This temperature controller circuit was designed at 
the NBS for controlling the temperature of an enclosure 
containing the frequency-controlling crystal bridge shown 
in the previous circuit. Temperature is controlled within 
0.001° for an ambient change outside the enclosure of 
2 C°. 

The temperature-sensitive element is the bridge con- 
taining two temperature-sensitive arms and two non-tem- 
perature-sensitive resistors. It also is the heating element 
for the enclosure. The bridge is wound on the walls of 
the enclosure. 

The bridge is heated from a d-c source which estab- 
lishes the balance temperature. A small 6.3-v 60-cycle 
signal also is supplied to the top of the bridge. If the 
bridge temperature deviates from the desired balance 
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temperature, a 60-cycle signal appears at the input to the 
amplifier. This signal is amplified and applied to the 
6BL7 phase-sensitive rectifier. 

The phase of the output signal from the bridge depends 
on whether the temperature deviation is positive or nega- 
tive. Phase sensitivity is established by the 6BL7 as 
follows: Grids of the 6BL7 rectifier are driven in phase- 
opposition by the triode section of the 6U8, connected 
as a split-load phase inverter. Plates are energized also in 
phase opposition by 60-cps transformer. When bridge 
temperature is low, error voltage at 6BL7 grids is in- 
phase with corresponding plates, producing increased 
rectified output (from cathodes) to the bridge. This in 
turn provides increased heating. When bridge temperature 
is high, error voltage at 6BL7 grids is out of phase with 
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the corresponding plates, and rectified output is decreased. 

Selenium rectifier provides —35 v dc bias for 6BL7; 
the rectifying a-c voltage is obtained through the 0.05-uf 
coupling capacitor to transformer secondary. 


HIGH-IMPEDANCE VTVM 


Developed for measurement of cathode impedance of 
tubes, this peak-reading VTVM must have high input- 
impedance in. order not to disturb the circuits under test. 
Input impedance is sufficiently high that a 10-megohm re- 
sistor placed in series with the input causes only a 1-per- 
cent error in reading the peak voltage of a 60-cps sine 
wave. Circuit normally is used to read peak values of 
pulses recurring at 60-cps rate, but can be used under 
other conditions, including d-c-voltage measurement. 

Input half of the first 6SL7 conducts during the posi- 
tive-going input pulse, charging the storage capacitor C,, 
which slowly leaks its charge through 1 Meg resistor. 
Right-hand half of the first 6SL7 provides a balance for 
the quiescent voltage across this resistor. Second 6SL7 is 
current amplifier which drives the indicator movement. 

The scale is nonlinear below 1 volt; correct linear scales 
on the 10- and 20-volt ranges are achieved by selection 
of Rig and Ri», which apply zero offset voltage to the 
final stage. No offset is provided for higher ranges as the 
error is considered negligible at higher ranges. Insertion 
of this zero offset causes a corresponding error in reading 
d-c voltages. 
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B supply: 250 v, VR-tube regulated. 
Source: Peter G. Sulzer, NBS, Washington, D. C., as 
reported in TR 1924, June, 1955. 


B supply: 300 v at 150 ma. 

Full scale ranges: 10, 20, 50, 100, and 200 peak volts. 

Source: Robert M. Matheson and Leon S. Nergaard, 
RCA Labs, Princeton, N. J.; RCA Review, Dec., 1954. 


TRANSISTOR ONE-SHOT MULTIVIBRATOR 


Analogous to the familiar vacuum-tube cathode-coupled 
one-shot (monostable) multivibrator, this circuit uses 
readily-available junction-transistor types (TI-201 or 
CK722). Delays as short as 5 usec and as long as several 
seconds may be obtained by proper choice of capacitor 
coupling the transistors (from 50 uuf to 10 uf). Nega- 
tive-going trigger is applied to the common emitter via 
a diode. 

Trigger: 0.05-v amplitude and l-usec duration re- 
quired, 

Output signal: Rise time is 2 usec with CK722; 1 usec 
with T)-201. 

Supply: Minus 7.5 volts; current drain, depends on 
duty cycle (pulse length and rep. rate). 

Source: Frank C. Alexander, Jr., Gulf Research and 
Development Co., Pittsburgh, 30, Pa.; also Electronics, 


Dec., 1954. 
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Fig. |. Networks that can be used to compensate for backlash 
include (a) conventional linear phase-lead network which compen- 
sates for the phase lag introduced by backlash, and (b) nonlinear- 
resistor network which reduces the sensitivity near the null point, 


the point at which the effect of backlash occurs. 


= MOTOR POSITION 

= LOAD POSITION 

= CENTER OF MASS POSITION 

= MASS OF MOTOR & MOTOR CONNECTING ELEMENTS 
* MASS OF LOAD @ LOAD CONNECTING ELEMENTS 


= MASS OF TOTAL SYSTEM 


Fiq 2. Simple motor-load translational system with backlash (b)} in 
the coupling. Equations for the position and velocity of the effective 
“center-of-mass are derived. X,, and X; represent the linear trans- 
lational position of motor and load, respectively. 


Backlash Compensation Improves 


Backlash in a servo-system can cause trouble near the system null. Here is a 
résumé of techniques for compensating for backlash, including (1) conven- 
tional phase-lead network, (2) nonlinear null-point network, (3) conventional 
rate signal (velocity feedback) for effective viscous damping, (4) center-of-mass 
velocity feedback, (5) split output-pinion with spring loading, (6) split 
gear-train with spring loading, and (7) split gear-train with biased motors. 


RT of designing linear servo systems has been well 

perfected in the past two decades. With the advent 

of the analog computer, the analysis and synthesis 

of servomechanisms on a linear basis have been greatly 

simplified. Unfortunately, however, the control systems 

designer discovers that even with the above aids, his sys- 

tem when first tested does not always have the perform- 

ance or stability anticipated. In addition, he often finds 

that he cannot design for the desired performance with 
any of the standard linear techniques. 

Several factors contribute to his design difficulties. 
Backlash is one of the more important factors which limits 
the performance of servo systems designed upon a linear 
basis. Backlash exists in all physical mechanical systems. 
The degree to which it exists determines whether or not 
it will significantly affect servo performance. The effect 
of backlash is usually not noticed in system response ex- 
cept when the system is approaching steady state near the 
null. This is to be expected because the magnitude of 
backlash generally can be held, by standard means, to a 
value small compared to the normal transient disturbance. 

Backlash can exist in any portion of a mechanical sys- 
tem. However, its most common location is in the high- 
powered mechanical linkages. gear trains, etc., connect- 
ing the servo motor to the output load. Although backlash 
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can occur, for example, in the coupling elements between 
the load and the output sensor, it usually can be elimi- 
nated at this power level without appreciably increasing 
the total friction level of the system. 

Backlash usually produces an oscillatory or wandering 
motion about the null. This condition can occur either 
when the system has come to rest or has reached steady 
state. Generally, such oscillations arise when the viscous 
output damping is relatively low, and will increase if too 
great an amount of error rate damping is used. Integral 
compensation, used to reduce steady-state error, also will 
increase the tendency of the system to oscillate about its 
null in the presence of backlash. For certain combinations 
of integral compensation and backlash, wandering of the 
output about the null is also observed. This wandering 
may be looked upon as a low-frequency nonlinear oscilla- 
tion, or limit cycle. 


Analysis 


Many methods exist for analyzing the performance of 
a servo system in the presence of backlash*. However, a 
modified form of steady-state frequency analysis employ- 


Me Donald, D, C., An Appraisal of Nonlinearities in Serromechanisms 
National Electronics Conference, 1954, p. 2-9 
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Fig. 3. Rate signals from the motor-tachometer 
and load-tachometer are added with appropriate 
scale factors to give a signal proportional to the 
velocity of the center of mass (as derived in Fig. 
2). Composite center-of-mass rate signal is fed 
back to motor to introduce effective viscous damp- 
ing. 
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SERVO-SYSTEM OPERATIO 


DONALD C. McDONALD, 


ing the describing function appears to yield the most in- 
formation concerning the effect of backlash and the 
methods of compensating for it. In this technique the 
describing function (or fundamental-frequency transfer 
function) is calculated for the elements containing back- 
lash. This describing function is combined linearly with 
the transfer functions of the remaining linear elements 
in the servo system. The composite transfer function (con- 
taining the describing function) then can be plotted on 
a Nyquist or Bode diagram, and conventional analytical 
techniques used to analyze and synthesize the system. 

Backlash introduces a negative phase shift (the describ- 
ing function for elements with backlash yields negative 
phase lag) which is independent of frequency but which 
is a function of the ratio of the output motion to the back- 
lash. This is why the effect of backlash upon system sta- 
bility is usually only apparent around the null where the 
magnitude of output motion approaches the backlash 
motion. It is at this ratio of output motion to backlash 
that the phase shift from the backlash describing function 
becomes important. 

The detrimental effect of backlash may be minimized 
by the utilization of lead networks, velocity feedback, and 
mechanical means. 


1. Networks 


Conventional linear lead-networks (Fig. la) can be 
used to compensate for the negative phase shift introduced 
by the backlash. The network introduces a phase lead that 


Cook Research Laboratories 


compensates for the lag introduced by the backlash. 

Nonlinear compensating networks (such as in Fig. Lb) 
also can be used to offset the effect of backlash. These lat- 
ter networks reduce the sensitivity (gain) of the system 
in the vicinity of the null. Such networks have an output 
which is a nonlinear function of the input and, on an amp- 
litude basis, are the complement of an integral or low-pass 
filter because they reduce the gain of the system as the 
phase shift approaches critical values. 


2. Velocity Feedback 


As mentioned, backlash produces stable oscillations 
around the null whenever the viscous output damping is 
relatively low. Viscous output damping can be increased 
by use of a tachometric output-velocity feedback, which 
produces the equivalent of viscous output damping. In 
this type of velocity feedback, the tachometer is usually 
coupled to the motor directly or through a short, back- 
lash-free, instrument gear train. (Such a gear train can 
be made backlash-free because high-pitch precision gears 
can be used and any remaining backlash can be removed 
without introducing too much friction in the over-all sys- 
tem.) Such velocity feedback permits higher system gain 
without instability in the presence of backlash. 

In the backlash region, the tachometer coupled to the 
motor supplies viscous damping to stabilize the moment 
of inertia of only the motor. The mechanical time-con- 
stant of the load is usually large and will produce a de- 
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Fig. 4. Three-tachometer system for backlash 
compensation. Tach | supplies conventional vis- 
cous damping; tachs 2 and 3 supply damping sig- 
nal only when relative motion takes place between 
motor and load. All tachometer signals are referred 
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stabilizing effect in the backlash region unless the moment 
of inertia of the load is small compared to that of the mo- 
tor. As the moment of inertia of the load increases, some 
viscous damping must be added to the output in order to 
reduce the mechanical time-constant of the load. 

It has been observed that as the ratio of the reflected 
moment of inertia of the load to the moment of inertia of 
the motor increases, the effect of motor tachometer feed- 
back becomes less effective in offsetting the backlash. Un- 
der such conditions another form of tachometric feedback 
must be employed which will effectively offset backlash. 
This form of velocity feedback is referred to as center-of- 
mass velocity feedback. 


Center of Mass 

It is possible to choose a point in the motor, connecting 
elements, and output load combination which is called the 
center of mass. The center of mass has the property that 
it responds linearly to all forces applied to it. If a transfer 
function were derived for the center of mass of the system, 
instead of for the output alone, the describing function for 
the backlash element would be omitted and the over-all 
transfer function would be completely linear. 

Fig. 2 shows backlash in simple translational elements. 
The equations for the position and velocity of the center 
of mass are derived in this figure. 

In Fig. 2, X,, can have any value between X, + b and 
X, b. If these limiting conditions are substituted into 
equation (2-3), the position of the center of mass, 
X., will vary between X; + (M,/M.)(b) and X, — 
(M,,/M.) (b). In addition, there are two limiting cases 
for the ratio: (1) when the motor moment of inertia is 
large compared to the load moment of inertia and (2) 
when the motor moment of inertia is small compared to 
the load moment of inertia. For the first case, X. varies 
between X; + b and X, — b; for the second case. X. 
becomes equal to Xj. 
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As can be seen from Equation (2-4) of Fig. 2, the 
velocity of the center of mass is made up of the sum of 
two velocities which are proportional to the motor and 
load velocity. 

Fig. 3 shows a system where a tachometer is coupled 
to the load as well as to the motor. In this system the two 
velocities are added together (with appropriate scale 
factors) to yield a signal which is proportional to the 
velocity of the center of mass. This composite velocity 
signal is fed back as is normally done with motor tachom- 
eter signals, and stability is greatly improved. Theo- 
retically the effect of backlash would be totally negated 
if the positional feedback were taken from the position 
of the center of mass rather than from the output. Of 
course, such an approach is impractical because the center 
of mass can be out of position with respect to the output 
by the full backlash, and this could contribute to an un- 
desirable error. 

Some experimenters have designed by heuristic means 
a system to offset backlash which uses three tachometers 
as shown in Fig. 4. In this system tachometer number one 
supplies the normal viscous damping for the system with- 
out backlash, while tachometers numbers two and three 
supply a damping signal when relative motion takes place 
between the motor and load. As is demonstrated analyti- 
cally in Fig. 4, this system is equivalent to the system of 
Fig. 3. Either system can be derived from the basic equa- 
tions of Fig. 2 by simple rearrangement of terms. 

In Figs. 3 and 4, all tachometer signals are referred to 
the output. In actual practice the tachometer coupled to 
the motor runs at a higher rate than the tachometer cou- 
pled to the load and will, therefore, generate an output 
which is larger than that generated by the load tachom- 
eter. However, by adjustment of sensitivities or by the 
use of attenuators, both tachometer signals can be made 
to produce the same number of volts per rpm of the out- 
put shaft. 
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Fig. 5. Split output-pinion is the simple mechanical means for 
eliminating backlash in output mesh (where the backlash is the most 
important, in the majority of cases). When backlash is distributed 
throughout gear train, a complete split gear-train, as in Fig. 6, 


should be used. 








Fig. 6. Complete split gear-train takes up backlash distributed 
throughout gear train. 


3. Mechanical 

There are two approaches to offsetting the effect of 
backlash by mechanical means. One is to reduce the mag- 
nitude of the backlash in the connecting elements; the 
other is to substitute electromechanical networks for any 
of the previously described systems. As substituting elec- 
tromechanical networks for electrical or tachometer net- 
works is usually less flexible and more expensive than the 
original networks, no further consideration will be given 
to this procedure. 

The usual first step in mechanically eliminating the 
backlash in the connecting elements is to reduce the allow- 
able tolerances on gears, gear center distance, pivot 
clearances, etc. This reduction in allowable tolerances is 
limited by the accompanying increase in friction and re- 
duction in life. After a balance has been made between 
backlash, friction, and life, the next step is to remove the 
remaining backlash by the introduction of spring-loaded 
gear trains. Such gear trains can take the simple form of 
a split output-pinion as shown in Fig. 5, or a complete 


from only the output mesh when a gear train like that of 
Fig. 5 is employed; however, the majority of the backlash 
normally occurs at the output mesh. When the backlash 
is distributed throughout the gear train the system of Fig. 
6 is more useful. 

In the systems of Figs. 5 and 6, spur gears are em- 
ployed and the spring loading is achieved with simple 
spring members. Fig. 7 shows an alternate system wherein 
helical gears are employed and the spring is no longer a 
direct connecting element. Although the spring is not a 
direct connecting element, it acts the same as the spring 
in Fig. 5. (In the system of Fig. 7 the compression spring 
tends to take up the backlash through the wedge action 
of the helical gears. ) 

Fig. 8 shows another split gear-train where backlash 
is eliminated without use of a mechanical spring. In this 
system two motors and two parallel gear trains are em- 
ployed. Although both motors are energized equally by 
the amplified control signal, there is a bias signal of op- 
posite polarity injected into each motor, which produces 
opposing bias torques to take up the backlash around the 


split gear-train as depicted in Fig. 6. Backlash is removed null. 
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Fig. 7. Use of helical gears, rather than spur gears, permits spring 
to be used only to take up backlash, rather than as a direct connect- 
ing element. Left-hand helical pinion has free lateral action on 
splined shaft; hence compression-spring causes wedge action of of a spring. Bias signal of opposite polarity is applied to each 





Fig. 8. Split gear-train wherein backlash is removed without use 


helical pinion, taking up the backlash. motor, thereby taking up the backlash around the null point. 
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F — Force in Dynes 

» —= Absolute Viscosity, Poise 
A = Surface Area, Sq Cm 
V = Velocity, Cm/Sec 

Y = Plate Separation, Cm 


dV 
vy = Rate of Shear, Sec’! 


Fig. |. Absolute viscosity (y) is defined as shear stress 
per unit area (F/A) divided by rate of shear (dV/dY). It is 
constant for Newtonian liquids. 
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Fig. 2. Viscosity vs flow rate for various liquids. In New- 
tonians fluids, viscosity remains constant as flow rate in- 
creases; in thixotropic fluids, the viscosity decreases; in 
dilatant fluids the viscosity increases. (Temperature is as- 
sumed constant.) 


Steel-industry Uses of 


Fuel oil of uniform blend is required in open-hearth operations if un- 
desirable sulfur is to be eliminated from the end product. Viscosity con- 
trol of the oil provides a method for obtaining fuel of the quality desired 
for the burners. Included is a discussion of viscosity, Newtonian and 
non-Newtonian fluids, and an ultrasonic technique for viscosity control. 


ONTROL of the viscosity of the fuel oil used in open- 
C hearth operations is a new technique for improving 

the end product. This article reports on the use of 
an ultrasonic technique for viscosity control, particularly 
with the “Ultra-Viscoson,” an instrument that uses an 
ultrasonically-energized probe to develop an electrical 
signal proportional to the viscosity of the medium in 
which the probe is immersed. The electrical signal is first 
fed to a “computer” before being indicated directly in 
units of viscosity by the computer indicator (or by any 
high-impedance electronic potentiometer circuit). 


Viscosity 
As viscosity is not as familiar a process variable as 
flow, pressure, temperature, or level, a definition and dis- 
cussion of viscosity will be helpful. The simplest general 
definition states that “viscosity is a measure of the ability 
of a material to flow.” More specifically, viscosity is a 
“measure of resistance to flow,” and may be expressed as 
follows: 
Shear Stress 
\ iscosity = gaa coat —— 
Rate of Shear 
This formula is illustrated in Fig. 1. If a movable plate 


resented at Conference on Instrumentation for the Iron & Steel In- 
, Pittsburgh, 1955. 
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with an area of one square centimeter is placed one centi- 
meter away from a fixed plate of the same area, and if a 
fluid is contained between these plates, the force required 
to move the plate is proportional to the rate of shear to 
which the fluid is subjected. If F is the force in dynes, A 
the surface in square centimeters, V the velocity of the 
moving plate in centimeters per second, and Y the plate 
separation in centimeters, then » represents the absolute 
viscosity in poises in the equation shown in Fig. 1. 

Fig. 1 shows that the action of shearing a fluid involves 
the motion of intermediate layers of that fluid at different 
velocities. The velocity gradient, or rate of shear, is ex- 
pressed by the term dV/dY. The viscosity symbol 7 is a 
constant for so-called Newtonian materials (such as water, 
most hydrocarbons, mercury, and certain other commer- 
cial fluids). A material is defined as non-Newtonian when 
F is not proportional to the rate of shear, and viscosity 
is not a constant. Stated more simply, the material is non- 
Newtonian if viscosity changes as a function of flow rate. 

Newtonian and non-Newtonian materials are character- 
ized in Fig. 2. Two of the more simple types of non- 
Newtonian products are identified as thixotropic and 
dilatant. The curves of viscosity vs. flow rate indicate 
that (at a fixed temperature) the viscosity of thixotropic 
fluids decreases with increasing flow rate, and that the 
viscosity of a dilatant material increases with velocity of 
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Fig. 3. Block diagram of Ultra-Viscoson system shows 
pulse generator which pulses probe whenever signal from 
probe decays to given level. Signal from probe is lim- 
ited, amplified, detected, demodulated, integrated, and 
amplified again to form signal which triggers the pulse 
generator. 


Fig. 5. The Ultra-Viscoson continuous-reading viscom- 
eter comprises an ultrasonically energized probe and 
"computer" with indicator calibrated directly in units of 
viscosity x density (centipoises x grams/cc). 


VISCOSITY CONTROL 


R. L. HILL, Cincinnati Division. Bendix Aviation Corp. 


flow. These characteristics explain some flow control 
problems in the handling of residual fuels. 


The Ultra-Viscoson 


Fig. 3 shows the basic Ultra-Viscoson system, com- 
prising a probe (which, like thermocouple assemblies, 
may vary in physical configuration) and an electronic 
computer and connecting coaxial cable. The standard 
computer (Fig. 5) contains a range-selector switch 
which permits a full-scale reading of 50, 500, 5,000 or 
50,000 centipoises x grams/cc. Another type provides a 
useful range up to 500,000 centipoises x grams/cc. Elec- 
trical zero and calibration controls are provided for cali- 
brating the probe-computer combination to standard fluids 
of known temperature-viscosity characteristics. In addi- 
tion, a variable output control is provided so that a full- 
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Fig. 4. Sensing element has reed in which ultrasonic 
longitudinal vibrations are induced by coil at the reed's 
resonant frequency of 28 kc. Reed is pulsed each time 
its amplitude decays to 1/500 of initial pulse. Time for 
decay, and rate of pulsing, is thus a function of viscosity. 


scale output up to 0-50 millivolts may be obtained for use 
with a standard electronic potentiometer-recorder or con- 
troller. The full-scale accuracy of this system is plus o1 
minus 2; the reproducibility is better than 1%. 


Probe Assembly 


Fig. 4 shows the principle of the probe assembly, which 
is the transducer. It acts alternately as a receiver and 
transmitter for ultrasonic energy. The sensing element 
proper is a 4” strip of magnetostrictive alloy, 0.011” thick 
for computer ranges to 50,000 centipoises, and 0.050’ 
thick for ranges to 500,000 centipoises. The associated 
computer induces short pulses of current in the coil lo- 
cated within the probe barrel, causing the blade to vibrate 
at its natural frequency of 28 kc. The portion of the wave 
which emerges from the barrel is 14-wavelength long at 
28 ke. There is virtually no motion at the geometric cen- 
ter of the blade (where it is joined to the diaphragm). 
and the maximum excursion at the tip (2 inches from the 
diaphragm) is approximately 1/ micron. The resultant al- 
ternating shearing action is in the longitudinal plane 
rather than at right angles to the blade length. 

If an oscilloscope were connected to the terminals of 
the probe coil, a damped waveform would be observed 
each time a pulse was induced in the coil. This waveform 
would have diminishing peak amplitudes corresponding 
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Fig. 6. Viscosity control of open-hearth fuel 
oil by control of preheater. 
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Fig. 7. Temperature compensation can be 
added to system to correct for temperature 
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effect on viscosity. The system shown propor- 
tions low-viscosity stock with high-viscosity 
stock to deliver fuel of desired viscosity to 
homogenizer, furnace, etc. 
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to the diminishing amplitudes of the mechanical vibration 
of the probe blade. When the amplitude decays to about 
1/500 of the original value, the computer transmits an- 
other pulse to initiate another wave train. The repetition 
rate of these wave trains is about 50/second when the 
blade is in air, and approximately 5000/second when the 
blade is in a fluid whose viscosity is the maximum of the 
computer range. As viscosity increases, the damped wave- 
form increases in repetition frequency. The rate of re- 
sponse to viscosity changes is in the order of milliseconds, 
thereby providing an essentially instantaneous signal 
(compared to other types of viscosity-sensing elements). 

A block diagram of the basic Ultra-Viscoson system is 
given in Fig. 3. The variable-frequency generator pulses 
the probe circuit. The probe, the a-c amplifier, the de- 
tector, the d-c amplifier, and the indicator circuit com- 
prise the receiving circuit. The signal is amplified and rec- 
tified in the a-c amplifier branch; the detector removes the 
28-ke component of the waveform; and the d-c amplifier 
controls the pulse generator. The indicating circuit re- 
sponds to the average current delivered to it by the recti- 
fied and filtered waveform. 

Multiprobe systems are available in which up to six 
probes (which can be located as much as a mile away 
from the central station) are used with one computer and 
multipoint recorder. The multiprobe panel contains in- 
dividual zero, calibration, and viscosity-range selection 
controls for each probe. This feature provides flexibility. 
permitting different probes in the system to be applied to 
process fluids of varied viscosity in scattered areas of the 
plant. A selector switch permits the unit to operate con- 
tinuously on any one probe or to scan sequentially all 
points of the system. 

As viscosity varies with temperature, automatic tem- 
perature compensation may be required. The Bendix 
automatic temperature compensator (Fig. 7), now in de- 
velopment, continuously corrects the viscosity data for 
changes in process temperature. In this contemplated sys- 
tem, the uncompensated viscosity signal from the Ultra- 
Viscoson computer output is fed to the compensator, as is 
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the temperature information from a resistance-thermome- 
ter bulb. The compensator then corrects the computer 
signal as necessary to correct for deviation from the se- 
lected average process temperature. 


Applications 

Typical examples of applications for the Ultra-Viscoson 
in the metallurgical industries include an acid-open-hearth 
installation firing a premium-grade blend of Bunker C 
and light oil which is batch blended on the premises 
(Fig. 6). Use of the Ultra-Viscoson to control fuel-oil 
viscosity quickly revealed that, although the controlled 
BTU input (steam) to the preheater satisfied the demand 
conditions to the extent of providing plus or minus 14 cen- 
tipoise variation from set point, fuel temperature drifted 
as much as 30°F. This reaction was attributed to poor 
blending, and resulted in temperature-viscosity stratifica- 
tion in the blended-fuel storage tanks. This created a con- 
dition whereby fuel blend ratios approached the extremes 
of straight Bunker C or Marine grace oil. An undesirable 
condition resulted in which a relatively high-sulfur fuel 
was used during the “melt-down” cycle. Use of a tem- 
perature-compensated batch-type-blending control system 
to provide a fuel of uniform viscosity solved the problem. 
The application cited above utilizes a single preheater 
with a fuel recirculation system from the several furnaces 
connected to the input side of the preheater. 

Batch blending of fuel oils to a specified viscosity 
which approaches a continuous process is performed with 
equipment shown in Fig. 7. Here, the blending-process 
control arrangement requires automatic temperature com- 
pensation. 

Cascade-type control may be considered for multi-fur- 
nace installations using a main, and auxiliary preheaters 
where fuel viscosity characteristics are influenced by 
factors such as furnace reversal. A single Ultra-Viscoson 
controller can determine the temperature which is re- 
quired to hold a desired viscosity. This value then can 
be used to set the temperature of each preheater by use of 
remote-index controllers. 





Fig. |. Willard portable cell provides up to 100-amp 
source for field operation of Ducter Ohmmeter. 


N THE Electrical Engineering Section of the Depart- 

ment of Metallurgical Research of Kaiser Aluminum & 

Chemical Corporation we need to measure the resist- 
ance of connectors, joints, terminals, welds, etc., both in 
the laboratory and in the field (sometimes at the top of a 
power-line pole). Low-resistance measurements can be 
made with an instrument known as the Ducter, distributed 
by the James G. Biddle Company, which also supplies the 
external power sources needed by the Ducter. Our needs, 
however, necessitated special power sources, which are 
described. (The Ducter is a cross-coil ratio instrument 
whose moving coils are mounted at a fixed angle with 
respect to each other and move in the field of a permanent 
magnet. As the reading depends on the ratio of voltage to 
current, small variations in supply power do not affect 
accuracy. ) 

Our Ducter (Cat. No. 713) requires a 100-ampere 
power source on the 0-100 microhm range; 10 amperes 
on the 0-1000 microhm range; 1 ampere on higher resist- 
ance ranges. We required a physically small power source 
for field operation, and a special laboratory source. 


Portable Source 


We have found an answer to the battery problem in the 
Willard portable cell (Fig. 1). The Willard Type 25-2 
rechargeable battery is a compact unit only 2%.” 
414” and housed in a light-weight polystyrene container 
of non-spill construction. It weighs only four pounds. It 
is used directly connected to the Ducter when 100 am- 
peres are required for measurements in the 0-100 mi- 
crohms range. However, on the next higher resistance 
range of the Ducter, the current must be limited to 10 
amperes maximum to prevent damage to the instrument. 
It was found that a 2-inch length of #14 Nichrome wire 
inserted between the battery and the instrument was ade- 
quate for use on this and higher ranges. 


OHMMETER 
POWER 
SOURCES 


F. J. TREBBY 


Kaiser Aluminum & Chemical Corp. 


Laboratory Source 


For laboratory and fixed location use, the Ducter is 
provided with a rectifier-type power supply, constructed 
on a 10” x 17” x 3” chassis (Fig. 2). The supply provides 
10 amperes continuously, or 100 amperes intermittently. 
Range changing is accomplished by transformer taps. 

As indicated on the circuit diagram, Fig. 2, the trans- 
former primary is connected to the 115-v 60-cycle supply 
through control circuits. Relay 1 is the N.O. main con- 
tactor which energizes the transformer primary when 
Push-button A is depressed. One pair of relay contacts 
serve as the line connection; the other pair holds the con- 
tactor closed by completing the coil circuit after Push- 
button A is released. Relay 2 is a N.C. contactor with 
contacts in series with the coil of Relay 1. Depressing 
Push-button B energizes Relay 2, opens its contacts, and 
Relay 1 is de-energized, opening the primary circuit. 

Three selenium full-wave rectifiers connected in parallel 
are used across the transformer secondary winding to 
provide rectified output current. Owing to the intermittent 
rating of the supply on the 100-ampere d-c range, it is not 
necessary that the rectifiers be rated at a full 100 am- 
peres (three rectifier stacks in parallel, each rated at 12 
amperes d-c output continuous are capable of providing 
100 amperes output for short periods if forced air ventila- 
tion of the rectifier cooling fins is employed). 

To further protect the rectifiers on the high-current 
range, thermal overloads and a time limit disconnect 
relay were included in the control circuit. Each rectifier 
has a Klixon overload thermostat attached to an inside 
heat radiating fin. If the temperature of any rectifier 
should increase above 90°C, its thermostat contact opens. 
A time-delay relay in series with Push-button C auto- 
matically opens Relay 1 after 7.5 seconds of operation: 
this time is adequate for a reading. 














t 
Fig. 2. Rectifier- ms 
type supply uses 


| three 12-amp-rating 


j 
| 
i 
; 


r. 








i selen‘um full-wave 
rectifiers in parallel 
to provide inter- 
imittent 100-amp 
source. 


K 


2 














6 To a 
+] 
Ry! 

os 





B 


F 





























October 1955—Instruments & Automaticn—Page 1735 





MECHANICAL IMPACT 
FLOWMETER 














A ae, WINDOW SCALE 
RADIATOR > 





INDICATING 
POINTER 





ENGINE 











MICROMETER SPRING 
TENSION ADJUSTMENT 


Fig. 2. Mechanical impact flowmeter in- 
stalled on engine. 
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Fig. |. First flowmeter investigated was the mechani- 
cal-impact type. Fluid impact on member projecting 
into stream develops force proportional to flow rate. 
Readings are made by viewing pointer through gradu- 
ated window. Most serious disadvantage was that cali- 
bration was affected by hose inlet and outlet configura- 
tion. 


An Automotive-Cooling-System 


REQUIRED: A flowmeter to measure flow rate of coolant in an automotive-type 
engine; flowmeter to be unaffected by inlet and discharge hose configurations. 


SOLUTION: A 4-stage hydraulic-impact flowmeter with no moving parts, and with 
an accuracy of about 2%. Also discussed are the various types of flowmeters tried. 


performance of various components of an automotive- cooling system sections found in currently manufactured 


J performance ATION is available for analyzing the positioned to reproduce as nearly as possible the pertinent 


type engine. However, little has been done toward American passenger cars. 
providing equipment to measure flow rate of engine cool- 
ant when the engine is in an automobile and operated The Mechanical Impact Flowmeter 


under various service conditions. As a result, work has 
been accomplished to develop a flowmeter which would 
be simple, inexpensive and accurate. 


Three different flowmeter types were investigated— (1) 
a mechanical impact flowmeter, (2) a single-stage hy- 
draulic impact flowmeter, and (3) a four-stage hydraulic 
impact flowmeter. The first, of the mechanical impact 
Equipment type shown in Fig. 1, was installed in the cooling system 
of the car as in Fig. 2. This instrument operated on the 
principle that for a fluid flowing through a given diam- 
eter tube, the impact of the fluid upon a member project- 
ing into the stream would be proportional to the velocity 
head of the fluid and, hence, proportional to the rate of 
fluid flow through the tube. Readings were made by view- 
ing the pointer through a graduated window mounted on 
the body of the instrument. To provide varying degrees 
of flowmeter sensitivity and range, a spring tension ad- 
justing screw, whose position could be accurately deter- 
mined by means of a body-mounted micrometer, was 
included, . 

The mechanical impact flowmeter was simple in con- 
struction and operation, and adaptable to any currently 
manufactured automotive cooling system. However, seri- 
“Collaborators: R. S. WETMILLER and E. F. KOENIG, ous disadvantages were found, including (1) the calibra- 
Beacon Laboratories, The Texas Co., Beacon, N. Y. tion was affected by the entry and discharge configura- 


To evaluate various flowmeter types, each meter was 
installed between a controlled water source and a collect- 
ing drum mounted on a weighing scale. Water was run 
through the meter at a controlled rate and discharged into 
the collecting tank over a period of time, where it was 
weighed, to determine the meter’s calibration character- 
istics. 

To observe the effect of various entry and discharge 
configurations upon each meter’s calibration, a number 
of automotive-cooling-system hoses of different shapes 
were installed immediately before and after the meter in 
several combinations. An automotive-type thermostat also 
was installed upstream from the meter in some tests and 
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Fig. 3. Single-stage hydraulic impact flowmeter, com- 
prising pitot tube for measuring velocity head and a wall 


piezometer for measuring static head, also suffered 
from calibration dependance on hose configuration. 
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Fig. 4. Four-stage hydraulic impact flowmeter gives 


flow readings that are relatively independent of velocity 
gradient across test section. 


EVERETT M. JOHNSON* 


Beacon Laboratories, 


The Texas Company 


tions of the coolant lines, (2) the engine coolant had a 
tendency to cloud due to rust or other contaminants, mak- 
ing it difficult to observe the indicator pointer through 
the transparent window, (3) the pointer pivot was im- 
mersed in the coolant and its setting was affected by tem- 
perature changes of the coolant, and (4) the pointer 
spring was immersed in the engine coolant, which sub- 
jected it to temperature changes and corrosion, and af- 
fected the spring’s calibration. 


The Single-stage Hydraulic Impact Flowmeter 


Owing to the disadvantages of the mechanical impact 
flowmete *r, a single-stage hydraulic impact flowmeter was 
investigated. As shown in Fi ig. 3, this consisted of a pitot 
tube to measure the velocity ‘head of the fluid, and a wall 
piezometer to measure static head. 

This meter had the following advantages: (1) Simplic- 
ity—No moving parts to get out of alignment or calibra- 
tion. (2) Distant Reading—Differential manometer at- 
tached to the pitot tube and wall piezometer could be 
mounted away from the car, eliminating the necessity of 
raising the hood to obtain a reading. ( 3) Improved Read- 
ability Readings were much steadier under all flow rate 
conditions than those of the mechanical impact flowmeter. 

Despite the advantages, this meter also was unsatisfac- 
tory because its calibration also was unacceptably influ- 
enced by the entry and discharge hose configurations 
found in automotive engine installations. 


The unsatisfactory operation of the single-stage hydrau- 
lic impact flowmeter was caused by two reasons: First, the 
impact tube records only that force which is perpendicular 
to the plane of opening of the tube. When a sharp curve 
or obstruction precedes the flowmeter, the true velocity of 
the flow might be other than perpendicular to the plane 
of the opening in the impact tube. To minimize this effect, 
it was decided to insert straightening vanes in the flowme- 
ter immediately before the impact tube. Second, the ap- 
proach (straight, curved or obstructed) greatly influences 
the velocity gradient across the test section, and a single 
pitot tube may provide different manometer readings for 
a given flow rate in different installations. 


Multi-stage Hydraulic Impact Flowmeter 

Realizing this, a multi-stage hydraulic-impact pickup 
was designed (Fig. 4) which indicates a resultant velocity 
head across the test section and which gives constant 
velocity head readings for a given flow rate regardless of 
the velocity gradient of the fluid across the test section. 
Fig. 5 shows an installation of this unit in an automotive 
cooling system. 

This instrument employs a wall piezometer to record 
the static head of the fluid and a four-stage pickup which 
records a resultant head of the four impact-tube openings 
(accomplished by constructing all of the impact tubes the 
same size, length and shape, and by directing the tubes to 
a common reservoir). From the reservoir, a single tube 
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Fig. 5. Flowmeter installed on engine. 


transmits the reservoir head to one side of a differential 
manometer, the other side of which is connected to the 
wall piezometer. 

Although no traverses were made across the test section 
of the flowmeter to determine the velocity head at the 
opening of each impact tube under different conditions of 
flow, hypothetical velocity gradients across the test sec- 
tion were assumed and the resultant velocity head at the 
reservoir calculated. These calculations indicated that the 
reservo:r would not necessarily have a resultant head 
equal to the arithmetic average of the individual impact- 
tube velocity heads under all conditions of varying veloc- 
ity gradients across the test section. This is of no practical 
significance, however, because experimental tests indicated 
that regardless of the entry or discharge hose configura- 
tions, the four-stage hydraulic impact flowmeter retained 
a constant manometer reading for a given flow rate, as 
shown by the calibration data for a flowmeter of this type 
(Fig. 6). The data indicate an accuracy of about two per- 
cent or better. 

Comparison of the flow rate measured by this instru- 
ment with its theoretical flow rate indicates that the flow- 
meter has a coeffic ent of approximately 0.95. This repre- 
sents a substantial increase over the published average 
coeflicient of 0.84 for a single-pitot-tube flowmeter. 

Several models were built in varying sizes to accommo- 
date the differert cooling-system hose sizes encountered 
in current manufacture passenger cars. During calibration 
tests on these latter units it was found that: 


Table 1.—Ca'ibration Data for Various 4-Stage 
Hydraulic Impact Flowmeters. 


Inside Coefficient of Constant K in 
Meter No. Diameter (inches) Discharge,c Q—=Kvh- 
A-! 1.624 0.87 47.0 
A-2 1.629 0.87 47.7 
B-| 1.500 0.84 39.0 
C.I 1.374 0.93 36.5 
C2 1.377 0.90 35.4 
D-| 1.250 0.85 27.8 
E-| 1.124 0.90 23.8 
E-2 1.125 0.89 23.6 
Experimental 1.361 0.95 36.5 
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Fig. 6. Calibration of 4-stage impact flowmeter with 
1.361-inch ID and straightening vanes, showing insensi- 
tivity to various hose configurations. 


Each flowmeter must be calibrated individually. 

. The position of the impact tubes is important in 
nullifying the effect of entry and discharge configu- 
rations on the meter’s accuracy. 

3. There apparently is no common point where the im- 
pact tubes should be located for all flowmeters; the 
exact position of the impact tubes may vary with 
each impact tube and each meter. 

1. Slight changes in the position of the impact tubes 

allow the entry configuration to produce errors in 

the accuracy of the calibration of the meters. 

When the impact tubes are properly positioned, the 

meter calibration curve is constant regardless of en- 

try or discharge configurations. 

Pertinent calibration data from the meters are shown 
in Table 1. These flowmeters were calibrated and have 
been used only with water. However, they may be used 
with liquids of other densities or at various temperatures 
either by calibrating them with the liquid to be used or by 


Nm — 


~ 


applying a fluid density correction factor of \/d,/dz to the 
water calibration-curve results (d, is the density of water 
at the calibration temperature and dz is the density of the 
test fluid). 


Conclusions 


The four-stage hydraulic impact flowmeter has the fol- 
lowing desirable characteristics: (1) It is simple in de- 
sign and has an accuracy of about two percent. (2) It 
contains no moving parts. (3) It may be made in any size 
for installation in any automotive cooling system. (4) Its 
accuracy and calibration are unaffected by either the en- 
try or discharge line configurations immediately preced- 
ing and following it. (5) Flow-rate readings may be 
readily observed without disturbing the vehicle under test. 
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Fig. 1. High-tem- 
perature annealing fur- 
nace for 1600-2100°F 
range has continuous 
temperature control. 


CONTINUOUS ANNEALING of 








SPECIALTY STEEL 


T. J. O'KEEFE, Crucible Steel Company of America 


Two specially built furnaces (for different temperature ranges) with controls for con- 
tinuous annealing give Crucible’s Park Works decided advantages in the finished 
products over the conventional batch process. They use thermocouples as sensing 
elements and galvanometer-type null-balancing controllers of the “on-off” form to 
electrically operate adjustable-port-type valves in the combustion-air lines. The an- 
nealed work turned out has uniform properties with a minimum of surface oxida- 
tion, optimum decarburization, and requires only slight straightening and flattening. 


ARK WORKS of crucible Steel Company of Amer- 

ica, Midland, Pa., is a specialty producer, turning 

out hundreds of compositions in various standard 
sizes and special shapes to particular metallurgical re- 
quirements, including microstructure, decarburization 
and mechanical properties. Two continuous furnaces are 
used for applying annealing treatments. Temperatures 
and times must be controlled accurately for the specialized 
metallurgical requirements, particularly where rapid and 
uniform cooling is required after heating for a controlled 
time interval to a closely controlled temperature. One fur- 
nace operates at temperatures up to 1600°F; the other 
from 1600 to 2100°F. 


Presented at Conference on Instrumentation for the Iron & Steel In 
dustry, Pittsburgh, 1955. 


High-temperature Furnace 


The high-temperature furnace is a radiant-tube-heated, 
natural-gas-fired, roller-hearth furnace (lig. 1) featuring 
silicon-carbide radiant tubes and rollers. The furnace is 
5’6” wide between the flanges at the ends of the rollers, 
and is 70’ long. Rates of passage through the furnace can 
be varied from approximately 40 ft/min to 5 ft/min. 


Instrumention 


The furnace temperatures are measured and controlled 
by seven galvanometer-type null-balancing- temperature 
indicating controllers, one for each zone of control (Fig. 
2). 

The control thermocouples are 20-gage platinum vs 
platinum-13%-rhodium types, protected by a porcelain 
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tube which in turn fits into a silicon-carbide outer tube. 
Each couple is situated in the center of each zone on the 
burner side, and just above the rolls. The end of the car- 
bide protection tube is flush with the wall. It was found 
that a short conical-shaped depression in the wall around 
the end of the tube increased the accuracy of the control. 

The on-off-type recorder-controller for each zone en- 
ergizes electrically-operated adjustable-port-type valves in 
the combustion-air line. 

Firebrick tile is used around the rollers, and insulating 
firebrick elsewhere. This results in maximum heating efh- 
ciency and minimum heat-up time. 

The two distinctive features of this furnace are its 
hearth rollers and radiant heating tubes (Fig. 3). Silicon- 
carbide rollers avoid metal “pickup” which can occur with 
alloy metal rollers, can support greater loads at higher 
temperatures than alloy metal rollers, and can be stopped 
for long periods at high temperature without deforming. 

Each roller consists of a silicon-carbide sleeve, 6” O.D.. 
enclosing a second refractory sleeve which is mounted on 
a hollow metal tube. Four of these refractory-covered 
tubes, 18” long, are placed abreast on a single axle shaft. 
Filtered river water pumped at a rate of 141 gpm is used 
for cooling. Heated by 140 radiant tubes, also of silicon 
carbide, the furnace is divided into seven control zones. 
Each zone is 10’ long and contains ten tubes above the 
hearth and ten below. They make possible the attainment 
of uniform, high temperatures up to 2100°F and give 
faster heating rates than heat-resisting alloy metal tubes. 

Tube failures are caused mainly by cracking under the 
impact of part of the load when a jam occurs in the fur- 
nace. The annual replacement, however, is not over 10%. 
Direct flame impingement through a broken tube, with its 
disastrous effects to the finish of the work, is prevented by 
creating a negative pressure inside the tube caused by a 
venturi tube section at the eductor elbow. The effect is 
obtained by introducing aspirating air of 24 oz per sq in 
pressure into the bottom of the eductor venturi section. 
This is done by a 700-cfm turbo blower. 


Burners 
The burners are manifolded together in groups of 
twenty, with an aspirator mixer for each burner. One- 
thousand-BTU natural gas at 16 oz per sq in pressure is 
supplied to a zero governor for each group of burners. 
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Fig. 2. Instrument 
room for high-temper- 
ature furnace has sev- 
en null-balancing tem- 
perature recorder-con- 
trollers, one for each 
zone of control. Sens- 
ing elements are pt vs 
pt-rhodium (13%) 
thermocouples. Con- 
trollers are on-off type, 
and actuate electrical- 
ly-operated adjustable- 
port-type valves. 


It is aspirated into the burners by the flow of combustion 
air which is supplied by a 2700-cfm turbo blower located 
on top of the furnace. Gas consumption, maintaining a 
neutral atmosphere of 2-3°¢ O. in exhaust gases, averages 
16,000 cfh. 

The furnace is used for annealing austenitic stainless. 
oxidation-resisting and acid-resisting sheet and plate in 
the “300” series of compositions. Sheet and plate in the 
non-hardenable Type 446 stainless are also annealed in 
this equipment. Table 1 shows typical compositions an- 
nealed, including temperatures. time for two thicknesses, 
and method of cooling. It is important that these anneal- 
ing temperatures be uniform and accurately controlled 
because the times shown are the minimum that can be 
used. 

This uniformity and accuracy of temperature control is 
also important for Type 446 sheet intended for forming 
operations. For such applications grain size must be kept 
uniformly fine during annealing, and this is to a large 
degree a function of time and temperature, since this 
grade is particularly susceptible to grain growth. 
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Fig. 3. High-temperature furnace, showing refractory 
roller and heating tubes. 
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Fig. 5. Instrument room for low-temperature 
furnace has single recorder for recording tem- 
peratures in six zones of furnace, and six indi- 
cating controllers (shown below and beside 
recorder) which actuate electrically operated 
on-off gas valves. 


Other high alloy non-stainless compositions suitable for 
treatment in the furnace are the high manganese, high 
nickel, non-magnetic type, and Hadfield manganese sheet, 
plate, and bar stock. It is also useful for the normalizing 
of AISI 4130 aircraft and constructional sheet and plate. 

The quenching operation is performed with high-pres- 
sure steam to obtain the rapid cooling necessary for cer- 
tain of the austenitic stainless grades such as Type 302, 


Table 1.—Typical annealing programs for stainless 
steels of 300 Series in high-temperature furnace. 





ANNEALING 





AISI TYPE ANALY S!S5 TEMPERATURE | TIME (MINUTES) | COOLING 





18 GA | 13 Ga 





4h 
































Table 2.—Typical annealing programs for steels 
annealed in low-temperature furnace. 
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Fig. 4. Furnace for use up to 1600°F has 
six zones, each controlled by chromel-alumel 
thermocouples in center of roof and extending 
to about 24" above rolls. 


or Type 310, and the Hadfield alloy. This quench is con- 
siderably more efficient than high-pressure water for pre- 
venting the precipitation of the objectionable carbide 
phase in some of the “300” series compositions such as 
Type 310. Large fans are used to obtain the somewhat 
slower cooling rates necessary to meet the minimum tensile 
properties usually specified for normalized AISI 4130 
sheet. 


Low-range Furnace 


The furnace operating in the range up to 1600°F is 
shown in Fig. 4. It is a natural-gas-fired roller hearth, 
divided into six zones. The end zones are 12’ long, the 
four others are 9’ each, adding up to a total of 60 feet. 

Each of the six zones is controlled by a chromel-alumel 
thermocouple located in the center of the roof and ex- 
tending through the roof arch so that the ends of the pro- 
tection tubes are about 24” above the rolls. For each zone 
there is an indicator-controller with a single continuous 
recorder, as shown in Fig. 5. actuating electrically-oper- 
ated on-off gas valves. The air/gas ratio is adjusted to 
give a neutral atmosphere in the furnace. 

The rolls are made of 25% Cr, 12% Ni alloy steel. 
They are capable of sustaining 50 lb per sq ft of hearth. 

The furnace is heated by 80 high-pressure burners us- 
ing 1000-BTU natural gas at 25 psig pressure with a total 
capacity of approximately 6000 cfh. 

This furnace is used (1) for the cycle annealing of 
sheet and small bar stock, using TTT cycles, (2) the 
tempering of natural sheet or bar to close hardness ranges 
and (3) the stress relieving of cold-drawn bar stock ot 
cold-rolled sheet. Typical grades, cycle annealed, are 
shown in Table 2. 

Tempering or sub-critical annealing of natural condi- 
tion stock to special properties (such as 314% chromium 
magnet steels or bar stock for chisel applications) is 
easily possible with this equipment. Hardness control 
within 5 points Rockwell C poses no particular problem. 
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Fig. |. Clarifier basin. 


Instrumentation of a 


Fig. 2. Chemical-feed installation. 


WATER-TREATMENT PLANT 


High-quality soft water is essential for steam-generating facil- 
ities. Here is a résumé of the instrumentation of a modern 
industrial water-treatment plant, including clarifier, filter beds, 
clearwell, sodium-zeolite softeners, and operating factors. 


195] at the Pittsburgh Works Division of the Jones 

& Laughlin Steel Corporation, South Side location. 
The function of this plant is to condition and treat Mo- 
nongahela River water for use in the several steam-gen- 
eration plants serving the Pittsburgh Works. 

Prior to the installation of the water-treatment plant, 
soft filtered water was supplied from a cold-process lime- 
soda batch system, in use for many years. This system 
consisted of four tanks of 360,000-gallon capacity for sedi- 
mentation and softening, foliowed by conventional grav- 
ity-filter-bed equipment. Under the former batch process, 
the best average effluent water hardness attainable was 
about 1.5 grains per gallon (26 parts per million); the 
equipment currently in use produces a clear water averag- 
ing about 0.1 grain per gallop (2 ppm in total hardness). 


N* WATER-TREATMENT plant was installed in 


Source Water 


The Monongahela River is the source of raw water. 
The quality of this raw water depends on seasonal 
changes, rainfall, operation of flood-control-dam run-off, 
and treatment accorded the water by upstream users. 
Hence the clarity, hardness, and degree of acidity fluc- 
tuate over a wide range, as shown in Table 1. 


Presented at Conference on Instrumentation for the Iron & Steel In- 
dustry, Pittsburgh, March 25, 1954 
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Initial pH Adjustment 


River water drawn in at the pump-house intakes re- 
ceives a lime-slurry treatment for pH adjustment. The 
automatic lime-control equipment normally is set to main- 
tain an average of about 6.4 pH. Control of acidity is 
practiced to prevent corrosive attack on the steel-plant 
cooling and heat-exchange equipment; it is not done to 
aid the water-treatment process for feedwater steam-plant 
use. Nevertheless, although added for another purpose. 
liming of river water does have a beneficial effect on that 
water processed by the treatment plant. 


Table 1.—Analysis of Monongahela-River Water 
Concentrations 


High Average Low 
Calcium (Ca), ppm 76.0 30.0 21.0 
Magnesium (Mg), ppm 19.0 8.0 5.0 
Sulfate (SO), ppm 440.0 168.0 75.0 
Total Hardness As CaCO:, ppm 268.0 108.0 73.0 
Total Dissolved Sclids, ppm 659.0 267.0 129.0 
Total Suspended Solids, ppm 27.0 150.0 635.0 
pH Value (Est.) 4.0 5.0 5.8 











Note: 17.1 ppm Equals 1 Grain Per Gallon 













































































Fig. 3. Compo- 
nents of water- 
treatment plant. 
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Fig. 4. Filter-bed control system. 











Treatment Plant 


Fig. 3 is a flow chart showing the main components of 
the treatment plant. Most controllers are operated by 
compressed air. This is a departure from the conventional 
practice of using filtered water, delivered at clearwall 
pump pressure, as the control medium. However, water- 
operated controllers are prone to freeze during cold 
weather, and to develop packing-gland leakage. Hence air 
control was specified. This decision was influenced by 
the fact that a dependable compressed-air supply was 
available. 


Clarification Basin 


lhe clarification basin (Fig. 1) collects the suspended 
solids in the water supplied to it, precipitates and rejects 
turbidity, and produces an effluent water having a sus- 


Table 2.—Analysis of Water at Various Stages 
Of Treatment 


Clarifier Clarifier Zeolite 
Inlet Effluent Effluent 


Calcium (Ca), ppm 71.0 39.0 1.0 
Magnesium (Mg), ppm 19.0 12.0 ~ 

Sulfate (SO,), ppm 335.0 320.0 335.0 
Total Hardness As CaCOs, ppm 254.0 148.0 2.0 
Total Dissolved Solids, ppm 585.0 615.0 620.0 
Total Suspended Solids, ppm 68.0 7.0 1.0 
pH Value 6.4 7.4 7.5 











pended solids content of 10 ppm or less. To secure water 
clarity of this degree, proportioned additions of alum, 
lime, and soda ash are necessary. By further adjustment 
of the soda-ash feed, the clarifier functions as a hardness- 
removal unit. 

During periods of cold (when water approaches its 
maximum density at about 39 deg F), and during runs 
of high river-water-turbidity, activated silica is fed to the 
clarifier. All chemicals are added to the clarifier on a 
metered control basis (Fig. 2). Raw water flow to the 
clarifier is measured by a recording and integrating flow- 
meter. An impulse switch attachment to the integrator, 
supplies an electrical signal to each of the chemical feed- 
ers at the passage of each 1700 gallons of water into the 
clarifier, rendering them operative for a set time limit. 
Hence the amounts of chemical pumped to the clarifier 
are proportional to the raw-water-loading imposed. 

Sludge is removed from the basin by four automatic 
control valves whose actions are governed by electric 
timers. Sludge precipitated at four points in the basin is 
thus discharged to the sump. 

A level control maintains a reasonably constant height 
of water in the clarifier. This device, actuated by a weight 
displacement element, delivers a controlled air pressure 
to the raw-water flow-control valve, causing it to main- 
tain stable level in the clarifier. 

Table 2 gives a comparative analysis of water both 
before and after treatment in the clarifier. Note that the 
suspended solids content undergoes a sizeable reduction, 
that the hardness is lessened, and that the pH value and 
the dissolved-solids content is raised. 
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Fig. 5. Iris-type control valve and air-motor operator. 


Control of Gravity Filter Beds 


The next step is to process the clarified water through 
the gravity filter beds. This produces clear water with 
suspended solids content of 1 to 2 ppm. The filter beds 
collect all suspended material that may be carried over 
from the clarifier. 

Each of the four filter beds, operating in parallel. is 
capable of filtering 1,260 gpm with minimum head loss 
under clean bed conditions. 

The cleanest bed will pass the most water. Bed efficiency 
is controlled by equalizing the water passage through 
each bed. Two control elements are employed to achieve 
this condition—a filter-water flow control and a loss-of- 
head control. In addition to the individual control for 
each filter, a master control for all four beds is provided 
to maintain constant level in the clearwell (the basin that 
receives the water after passage through the filter beds). 

The heart of the filter-bed control system (Fig. 4) is 
the flow-control valve and accessories. Water flow from 
each bed is metered prior to clearwell entry by use of 
an abbreviated, trumpet-type Venturi tube. A vane-tvpe 
control valve, air-motor operated, is installed immediately 
downstream of the Venturi (Fig. 5). 

Differential pressure across the Venturi is applied to 
a flow converter (upper left in Fig. 4) whose output is a 
controlled air pressure of 0-3 psig. The varying displace- 
ment of a bell-shaped weight in a mercury pool is used 
to make the control air pressure linear with flow. This 
control pressure is fed to one chamber of a double- 
diaphragm escapement assembly, which governs the load- 
ing air pressures sent to either end of the vane-valve 
positioning motor. The opposing chamber of the double- 
diaphragm escapement assembly can receive its control 
pressure from either of two sources—manual or auto- 
matic. If on automatic, control pressure from a bubbler- 
type level element in the clearwell is transmitted. 

As a filter becomes fouled. the head loss across it in- 
creases and the flow rate declines. reducing the measured 
differential across the Venturi. The flow converter re- 
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Fig. 7. Air-motor-operated gate valve controlled by 
solenoid valve. 


sponds with a changed air signal, repositioning the vane 
valve to greater opening. Hence each filter maintains the 
same flow rate despite differences in head loss. Unde 
manual control, the positioning motor is loaded by im- 
posing a hand sender pressure. The control pressure 
generated by the flow converter is delivered also to a 
diaphragm-operated indicating gage, graduated in flow 
units. 

Filter-bed head loss is determined by sensing the hy- 
draulic differential between filter inlet and outlet, with 
correction for water leg. and applying the differential to 
the diaphragm chambers of a loss-of-head converter. The 
converter develops an air signal of 0-3 psig in proportion 
to the measured filter head loss. This controlled pressure 
is fed to a diaphragm-operated indicating gage, gradu- 
ated in feet, as a measure of filter head loss. lig. 6 is a 
picture of two filter-bed control panels. 


Backwash 


When a filter bed becomes fouled, as indicated by a 
head loss of 5 or 6 feet. the bed is removed from service 
and backwashed to clean it. This involves reversing the 
flow of water through the bed to dislodge and float away 
foreign deposits. To isolate a bed preparatory to back- 
washing, it is necessary to reposition several large gate 
valves. This done through air-motor-operated valving con- 
trolled by toggle switches mounted on the panel. Each 
switch excites a small electrical-solenoid air-valve to sup- 
ply air power to the motor (Fig. 7). 

It is necessary to control the rate of backwash water. 
beginning the backwash at a low flow rate and gradually 





Fig. 8. Sodium-zeolite softening units. 


increasing flow to about 4,500 gpm. To accomplish this, 
an air-operated flow-control valve is installed in a bypass 
around the backwash-pump discharge. Valve position is 
controlled by a panel-mounted toggle switch, which acts 
to energize a solenoid air valve to supply air loading 
pressure. Backwash water flow to a bed is metered. An 
indicating flowmeter is mounted above each pair of con- 
trol panels for the operator’s guidance while backwashing 
a bed. 


Zeolite Softeners 


Filtered water is next pumped from the clearwell to 
the sodium-zeolite softening units (Fig. 8), and then to 
the plant consumers. The softeners remove practically all 
calcium and magnesium hardness in the water. This 
equipment uses the same principles as common domestic- 
type softening units. In the exchange reaction, the two 
hardness promoting elements (calcium and magnesium) 
are displaced by sodium from the sodium-zeolite com- 
pound. 

It is necessary to regenerate the zeolite bed when its 
sodium content becomes depleted—first by backwashing 
the unit, followed by introducing brine (a 10-percent 
sodium-chloride solution) through the bed, and concluded 
by rinsing the bed to remove undesirable chemical de- 
posits precipitated by the action. 


Operating Factors 


The last column in Table 2 shows the chemical analysis 
of the softened water delivered to plant consumers. Where 
water is supplied to several consumers, flowmeters should 
be employed to provide equitable distribution of water. 
Fig. 9 shows the main flowmeter panel. It is mounted in 


the treatment-plant laboratory, and permits the plant 
operator to detect undesirable conditions that can arise 
in the plant system. 

Production of quality water for steam generation is 
achieved only by a continuous checking of process-watet 
analysis. The operator is required, on a two-hour sched- 
ule, to run tests on samples lifted from the clarifter, clear- 
well, and zeolite units, and to make adjustments as indi- 
cated. These include backwashing the filter beds and 
regenerating the softeners. The operating attendant per- 
forms analyses, also on a two-hour schedule, of boile: 
water samples taken from five 175,000-lb/hr boilers. In 
addition, he operates a large air-compressor station ad- 
joining the treatment plant. The present degree of service 
is made possible by the instrumentation described. 


Fig. 9. Main flowmeter panel. 
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VEEDER-ROOT 


In figuring out new systems of automatic electrical control, Veeder-Root 
Countrol can supply vital connecting links. For instance, this Predetermin- 
ing Counter can be hooked into such a system to light a light, ring a bell, 
or actuate a mechanism to stop a machine or process at any pre-set point. 
And there are many other Veeder-Root Counters that can serve as ‘‘count- 
ponents” in almost any way desired. Or special counters can be designed 
for specific applications. Engineers in any industry, now engaged in working 
out automatic control systems, can count on Veeder-Root engineers to 
work with them on any problem where reliable facts-in-figures are needed. 
VEEDER-ROOT INCORPORATED + Hartford 2, Connecticut 
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: . 3 igh, and 12 units wide. 
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SINCE 1872 


watts of real power 
fo drive antennas 


AND MICROVOLTS TO MEASURE NOISE 


5 watts RF output into 50 Continuous tuning 40 MC 
ohms impedance. to 400 MC —spiral dial scale 
4 feet long. 
160 db range of attenua- 


tion —15.0 volts to 0.10 uV. Dial calibrated at intervals 
CW-—AM-—PM operation. of 1% frequency. 


MODEL wt 
(Bd-30A) i. ‘ Master oscillator—tuned Leakage fields less than 0.1 


rst A = power amplifier circuit. uV/meter. 


Signal 





a clear, sharp crystal note 
AT 440 MC! 


FLEXIBILITY PLUS!... with AM, FM, PM 
or Sweep Modulation available at the flip of a switch 


Continuous coverage 10 to 440 MC. Single band; no switching. 
Tunes to within less than 1000 cps of desired frequency with 
respect to two-step temperature-controlled crystal calibrator. 
J Automatic frequency stabilization at any desired frequency 
USM-16 e@ .%& ; a 
(BJ-75A) ; . Internal or external AM, FM, PM (alone or in conjunction 
with video pulse and Sync Out pulse). Sweep Frequency modula- 
Multi-Purpose tion with marker pip. 
Standard Signal Generator Output 0.1 uV to 0.224 volt (—127 to 0 dbm) into 50 ohm 
load. Selected output remains constant over full frequency range. 
After warm-up, frequency drift is less than + 0.002% in eight 
hours at room temperature. 
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loatless Liquid-level Controllers 


GARMAN 0. KIMMELL, Kimray. Inc. 


New developments have brought to the field some simple and versatile controllers 
of the non-bleed, non-throttling type. Though not presented as a cure for all 
liquid-level problems, they have a wide range of application in the oil industry. 
Construction, installation, and operation of a low-pressure and a_ high-pres- 
sure floatless controller of the differential-pressure type are discussed. 


LOATLESS LIQUID-LEVEL CONTROL at atmos- 

pheric pressure is not new. Spillways, overflow 

pipes, tank-shut-off valves. and altitude valves are 
all “floatless” in the sense that they do not employ a float 
or a displacement element. Even though many needs of in- 
dustry have been met by controllers embodying such ele- 
ments, floatless control of liquid level in vessels under 
pressure has attracted attention for many years; in 1949, 
experimentation with sensitive, non-bleed, pilot-operated 
backpressure regulators for low-pressure gas sparked the 
development of the floatless level control by Kimray. 


Comparison of Float and Floatiess Controllers 


\ comparison between float-operated and the floatless 
controllers is helpful in understanding the features of both 
types, particularly as applied to closed pressurized vessels. 

The float is the sensing element in the float-operated 
controller; it must be in direct contact with both the 
liquid to be controlled and the gas above the liquid. 

In the floatless controller, the level is sensed by utiliz- 
ing the pressure difference between two piped connections 
made into the pressurized vessel—one into the liquid 
space in the vessel, the other into the gas space above the 
liquid. These two pressures are piped to the controller 
(Fig. 1) and applied to the two sides of the pilot dia- 
phragm, which is the sensing element. As long as the 
liquid level in the tank remains between the two piped 
connections made into the vessel, the controller can re- 
spond to level changes. Dimensionally, the float equivalent 
(basic pickup force) in the floatless controller is a vertical 
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cylinder with an effective diameter of the pilot diaphragm. 
and a height equal to the distance between the two con- 
nections made into the vessel. 

Whereas the float must be located at the liquid level to 
be controlled, the floatless pilot can be mounted at any 
reasonable point below the liquid level. 


Pressure Barrier 


In the float-operated device it is necessary to transmit 
float motion from the inside to the outside of the vessel 
(referred to as “crossing the pressure barrier.”) This is 
usually done in the low-pressure range by employing a 
trunnion and stuffing box. In the floatless controller (Fig. 
1) the pressure barrier is crossed by employing two small 
diaphragms of equal areas called balancing diaphragms. 
The pressure of the gas in the vessel is cancelled out in 
the pilot because it is acting in opposite directions on 
equal areas. Liquid head acts on the upper side of the 
bottom balancing diaphragm, but a part of the main 
diaphragm is assigned to balance this head pressure. The 
effective area of the main diaphragm, therefore, is its 
total area minus the effective area of one of the balancing 
diaphragms. 

If the floatless pilot of Fig. 1 were applied to a vessel. 
changes in liquid level would produce a perceptible move- 
ment of the diaphragm assembly (the cross-hatched 
area). If this assembly were held rigidly at its neutral 
point, the force produced by level changes would compare 
favorably with the force produced at the end of an ex- 
ternal lever arm driven by an internal float. 
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Fig. |. Low-range pilot (125-in w.c.} for floatless level 
controller. Pilot has large pilot diaphragm assembly (cross- 
hatched), attached to small balancing diaphragms at top 
and bottom. Pressure from gas space in closed vessel is 
applied to top of pilot diaphragm. Static pressure caused 
by liquid head is connected to underside. Control knob 
at bottom provides adjustment for snap-action and/or 
throttling service. Gas-space pressure serves also as sup- 
ply for operation of control valve. 


Construction of Sensing Element and Pilot 


As motion of a diaphragm varies its effective area, 
(decreasing when the applied pressure is increased), the 
pressure-displacement curve deviates from a straight line. 
Also, diaphragm travel is limited by the elastic properties 
of the material. These diaphragm characteristics necessi- 
tate a design such that the diaphragm-pilot element is a 
force translator, not a motion translator. Changing the 
pressure (due to level) to an equivalent force is accom- 
plished by a simple three-way valve with two seats. 

One of the seats is fixed to the moving diaphragm 
assembly; the other to a stationary housing below the 
bottom balancing diaphragm (Fig. 1). There is a definite 
position of the diaphragm assembly where the pilot plug 
closes both seats simultaneously. 

When two diaphragms are tied together (as are the 
balancing diaphragms of Fig. 1), and the space between 
them is subjected to pressure, the assembly will assume 
a position in which the effective areas of the two dia- 
phragms are equal. To displace such an assembly from 
this “pressurized neutral” point requires a force equal 
to the product of the sum of the changes in areas of both 
diaphragms times the applied pressure. As the position of 
the pressurized neutral cannot be predetermined exactly 
because of manufacturing tolerances, the seat in the hous- 
ing is made adjustable by a knob. 

Safe working limits for pilots have not been established, 
but trouble-free operation may be expected up to pres- 
sures within the 125-to-250-psig range. The gas pressure 
in the vessel is used for the pilot supply, thus the neces- 
sity for a supply regulator is eliminated. 


Diaphragm-motor Valve 


A cross-section of the control valve is shown in Fig. 2. 
To simplify mathematical considerations it is assumed 





Fm 

















Fig. 2. Low-pressure diaphragm-motor valve fea- 
tures near-constant 2:1 ratio of diaphragm/plug 
area. Diaphragm pressure is function only of pres- 
sure drop across the single valve seat. 


here that the ratio of the effective areas of the valve dia- 
phragm and the plug remains constant at 2:1. Therefore, 
(referring to Fig. 2): Pn = (Pi — Pz) /2, which shows 
that the diaphragm pressure is a function only of pres- 
sure drop across the single valve seat. 


Operational Features 


It may seem like a control paradox to use a pilot that 
is purely head sensitive and non-throttling with a control 
valve whose diaphragm pressure is a function of pressure 
drop only. However, a slight, obscured modulation does 
exist, due to the typical behavior of the diaphragms of 
motor valve and pilot, and due to the decreasing pressure 
drop across the motor valve plug as the valve opens. 
Ideally, the pilot would be perfectly sensitive except for 
the small unbalances existing across the seats of the pilot 
plug. Even though some sensitivity is lost by this unbal- 
ance, hunting (under all but the most severe conditions) 
is prevented by the slight modulation described, together 
with the damping action of the hydraulic system. 


Snap Acting or Throttling Service is Possible 


Adjustment of the lower seat of the pilot plug to a 
point where both seats of the plug are closed at the exact 
pressurized-neutral point of the diaphragm assembly 
readies the pilot for throttling service. This point is deter- 
mined during assembly and can be set by screwing the 
control knob in to its limit. Level control of less than one 
inch can be expected, even under varying flow conditions, 
with the pilot set for throttling. If the simultaneous setting 
of the pilot plug occurs at a point below the pressurized 
neutral, an unbalance exists in the pilot which varies with 











November Meeting: Thursday, the 17th, Rio Hondo 
Country Club, Downey, Calif. 


Feature: John Curran, Hammel-Dahl Co., will pre- 
sent a paper on “Evolution of the Modern Control 
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(1) the deviation of the simultaneous seating point from 
the pressurized neutral, (2) the pressure in the system, 
and (3) the pressure drop across the motor valve. Small 
unbalances in the pilot will cause slight hunting. Large 
unbalances, produced by unscrewing the control knob as 
much as half a turn, will cause snap action of the pilot. 
For the average installation, an approximate relation be- 
tween pressure, snapping range, and position of the con- 
trol knob is given by the simple expression: 


S = PT/4 
where S = snapping range in inches of head (minimum 
is 2 to 3 inches), P = pressure in the system in psig, 


T = number of full turns of control knob from neutral. 


Installation and Application 


The pilot may be mounted directly on the vessel or at a 
remote location. Remote mounting is limited by friction 
in the connecting piping, which affects the desired speed 
of response. The pilot should be mounted between 6 and 
42 inches below the desired liquid level. 

Location of the liquid-tap connection to the vessel is 
important. The tap must be free of any pressure effects 
which the pilot will sense as head. For example, connec- 
tion of the pilot to a flow line from the vessel must be 
avoided if the head loss between the vessel and pilot at 
maximum flow is greater than a fraction of an inch. A 
tap provided on the side of the motor valve for mounting 
the pilot should be used only where the pressure drop 
between the vessel and motor valve is low. Most low- 
pressure vessels use gage glasses for simple indication of 
level. Mounting the pilot on a tee in the bottom connec- 
tion of the gage glass is satisfactory. 

Equalizer connections to the wrong point of the gas 
space in the vessel have been a source of trouble with 
the floatless pilot. Except in the case of liquid storage, 
liquid level usually involves separation of liquids (by 
separators with internal baffles) which produce pressure 
gradients. It is imperative that no extraneous pressure 
drop be imposed across the pilot. Consequently, the equal- 
izer connection must be made to a point on the separator 
at which the gas pressure is the same as in the liquid 
chamber, and not downstream from baffles or mist ex- 
tractors. A properly connected pilot is capable of con- 
trolling the liquid level in a vessel of almost any diameter. 
A four-inch diameter is not unusual; a two-inch diameter 
is possible though not recommended. 

A complete floatless controller, comprising low-pressure 
pilot and motor valve, has a working pressure range from 
5 to 125 psig. The lower pressure limit is the minimum 
necessary to operate the motor valve properly. 

The upper limit of operating temperature varies widely 
with conditions. The large radiating surface of the pilot 
causes it to operate close to the ambient temperature. 
Component parts in the pilot will withstand temperatures 
to 200°F. The limiting factor in most cases would only be 
an excessive amount of condensation in the equalizer line 
where equilibrium conditions exist in the gas space of the 
vessel. The lower temperature limit is well defined by the 
behavior of the liquid at the minimum temperature en- 
countered. For example, water would freeze in the pilot 
at temperatures below 32°F. With few exceptions, a low- 
temperature installation can be considered safe if the 
minimum temperature does not drop below the vessel 
temperature. (In this event the gas in the equalizer line is 
superheated and causes no trouble, and the liquid below 
the pilot diaphragm cannot freeze if its temperature is 
higher than that in the vessel.) 

Solids suspended in the liquid do not impede operation 
of the floatless controller. They are less likely to collect 
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on the pilot than on a float. Plugging of the liquid line 
presents the only problem. Paraffin forms a special case 
because it tends to build up on any surface. In less severe 
cases of paraffin deposition, satisfactory operation is 
possible by using a “stinger” in the liquid connection 
which extends into the center of the vessel. In severe cases 
of paraffin deposition, the floatless controller is not 
recommended. 

Unusual liquid-level control problems have been solved 
by employing a sealing medium between the pilot and 
the liquid to be controlled. To illustrate the simplest use 
of such a liquid transfer medium, let us assume that a 
hydrocarbon liquid, water, and gas are flowing into a 
separator. Unless the water is otherwise controlled, its 
level will establish itself at the elevation of the liquid 
outlet. If the characteristics of the hydrocarbon liquid 
present a level-control problem, liquid connection of the 
pilot can be made in the water region. The pilot can then 
he set to compensate for the constant head of water ard 
to control the head of hydrocarbon liquid above it. A 
special pot containing any liquid which would not mix 
with the liquid to be controlled, and of a higher density, 
can be substituted for the bottom portion of the separator 
used in this example. 

The floatless controller requires no more than the usual 
care given to any pilot-operated device. One precaution, 
however, should be mentioned which is not required when 
using float units because the pilot diaphragm is not in 
direct contact with the liquid and the gas space, and the 
resistance of the connecting piping varies with the flow. 
The pilot has to be readjusted when again connected to 
a vessel which has been serviced. If valves are installed in 
the connecting piping. a by-pass should be provided and 
the pilot handled in the same manner as an orifice meter. 
Danger of rupturing a pilot diaphragm by excessive pres- 
sure drops exists (much in the same manner as mercury 
might be blown from an orifice meter by the same cause). 


Construction and Operation of High-pressure Pilot 


Three factors make it impossible to apply the simple 
low-pressure-pilot principle to the high-pressure range: 
(1) Flexibility of the balancing diaphragms imposes a 
pressure limit. (2) The pressurized neutral becomes in- 
creasingly “rigid” as the pressure goes up and the sensi- 
tivity is lowered. (3) High vessel-gas pressure cannot be 
used for pilot supply. By crossing the pressure barrier 
in a different manner and providing a regulated pilot 
supply source, these limitations are overcome. 

Fig. 3 shows a high-pressure pilot embodying the 
changes. Motion and force of the pilot diaphragm is not 
directly imparted to the pneumatic element, but is trans- 
mitted to the outside of the housing by means of a 
“waggle arm.” The waggle arm is sealed by an “O”-ring 
and the sealing point becomes the fulcrum. The hydro- 
static force exerted on the internal end of the waggle arm 
is resisted at the point of seal by a pivot bar. In operation, 
the pivot bar does not move. This eliminates any force 
couple and permits almost frictionless transmission of 
movement across the barrier. 

A turnbuckle. capable of absorbing override in either 
direction under excessive load, connects the external end 
of the waggle arm to a tangent arm. The turnbuckle af- 
fords adjustment of the waggle arm to a neutral position 
with an equal amount of travel above and below the pivot 
bar, but should not be used for changing the liquid level. 
Reversal of operation of the pilot and adjustment of 
proportional band is effected by turning the upper end 
of the turnbuckle. The tangent arm loads the primary 
pneumatic pilot, which is a non-bleed-type force-to-pres- 
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Fig. 3. High-range pilot is suitable for use up to 4,000 
psig. Controller uses separate pilot supply, and no bal- 
ancing diaphragms as in low-pressure unit. Motion trans- 
mission is by sealed pivot bar, waggle arm, turnbuckle 
and tangent arm to primary pilot. Primary pilot is con- 
nected to a pressure booster which operates diaphragm- 
motor valve directly (for throttling action) or via snapper 
pilot (for snap-acting control). 


sure translator. In construction and operation, the pri- 
mary pilot is similar to a miniature, direct-acting pres- 
sure-reducing regulator equipped with over-pressure re- 
lief. The tangent arm loads the pilot in the same way 
as the adjusting spring loads the regulator. After each 
change in signal pressure. the tangent arm returns to the 
same position at which both seats of the primary pilot 
plug are closed. The force produced by the non-bleed 
primary pilot is in opposition to the varying pressure 
caused by level changes. and it prevents hunting by im- 
parting modulation to the system. 

The pressure signal from the primary pilot is fed into 
a typical pneumatic booster. The signal from the booster 
can operate a motor valve directly for throttling control. 
or can be applied to a “snapper pilot” which supplies a 
positive on-off pressure to the motor valve. 


Special Applications 
Let us consider a level-control problem involving con- 
trol of the interface between two liquids. Assume that 
the motor valve. operated by a pilot. requires 12-psi 
diaphragm pressure (between its closed and open posi- 


j 


tions), that the phase-density difference of the liquids 
is 62.4 lb/cu ft (the apparent specific gravity is 1.0), 
and that the pilot has a proportional band of one-half to 
two inches and a snapping range of one-quarter to one 
inch, (depending on the position of the turnbuckle slide 
on the tangent arm). 

Even though this proportional band is not as narrow 
as claimed for many of the displacement-type level con- 
trollers, it is sufficient for satisfactory control of interface 
in most applications. Expected proportional band for 
interface control will be the given values divided by the 
apparent specific gravity. 

Control of interface can be accomplished either by the 
total head or by differential-head method. If the level of 
the lighter liquid is held constant (preferably by flowing 
over a weir or other means), the pilot can control the 
interface by integrating the constant head and maintain- 
ing its average apparent specific gravity. In this instance 
the equalizer connection is carried to the vessel gas space. 
as described for low-pressure applications. 

For control by differential head, the equalizer line is 
connected to the vessel at a point below the level of the 
lighter liquid so that the lighter liquid can keep the 
equalizer line filled, and the top side of the pilot dia- 
phragm flooded, at all times. 

Another interesting application for the pilot is the con- 
trol of liquid level in a hot equilibrium vessel when con- 
densation in the equalizer line is a source of trouble. In 
this case, the equalizer line is made larger and has a 
horizontal run from the vessel. Thus the vertical portion 
of the equalizer line is permitted to fill with liquid while 
condensation in the horizontal run will return to the 
vessel. The liquid and gas equalizer connections, and the 
action of the pilot, are reversed. The pilot thus operates 
on a head change—which is the difference between the 
constant column of condensate and the active head of 
liquid in the vessel. 

The problem of approaching phase identity is associ- 
ated with liquid level control at high pressures. At high 
pressure the liquid and gas phases approach each other 
in physical properties. Even at 4000 psig, phase-density 
differences as low as 12 lb/cu ft (corresponding to an 
apparent specific gravity of 0.2) have been observed on 
well effluents. 


Conclusions 


Though designed primarily for field use on oil and gas 
separators, many unique and successful applications to 
other equipments have been made. The problem of supply- 
gas failure due to freezing or contained foreign matter is 
solved by the use of non-bleed pilots which greatiy reduce 
the volume of supply gas required, No fixed orifices are 
in the circuits, and the opening and closing of the non- 
bleed valves tend to keep the pneumatic path open. The 
floatless principle can be applied to elaborate instruments 
for a wide range of special applications. 
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Laboratory Standard 
Instruments 


Electrical measuring instruments of the laboratory 
standard classification . . . are widely used as primary 


standards for instrument checking and maintenance, and 
when any electrical measurements must be made to a high 
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degree of accuracy ... Rated accuracy (of Models 5 and 


326 voltmeters, ammeters and wattmeters) is 0.1% of full 
scale value. The scales are hand-drawn into 100 or 150 
major divisions, with each division subdivided into fifths 
for maximum accuracy in reading. 

Weston Standard Cell, Model 4 Type 3, is the unsatu- 
rated form of cadmium cell. A laboratory standard of ref- 
erence for the volt, it is intended for use primarily in 
conjunction with a potentiometer for measurement of cur- 
rent and voltage. EMF is between 1.0188 and 1.0198 abso- 
lute volts; temperature coefficient is in the order of 5 
microvolts per degree centigrade or less; no current great- 
er than 100 microamperes should be drawn from it. Accu- 
racy is +0.01% (from 4 to 40°C). 

Commercial standard cell Model 3 Type 4 is smaller and 
furnished unmounted. EMF is within 0.0188 to 0.0198 ab- 
solute volts; accuracy is +0.1% from 4 to 40°C. 

The Weston Model 3 Type 7 Normal Cell is the sat- 
urated type of cell intended for use under controlled con- 
ditions as a primary standard of reference for the volt... 
it is customary to hold their temperature near 30°C by 
oil or air bath . . . transportation is by messenger . 
Legal voltage, by international agreement is 1.018636 abso- 
lute volts at 20°C ... Accuracy is better than +0.01%. 
(From new 8-page brochure “Laboratory Standard In- 
struments,” Weston Electrieal Instrument Corp., Newark 
5, N. J.) 
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Pneumatic Transmitter 


(Positioning Relay) 


A positioning relay (1) positions a pneumatic power 
unit precisely—in linear or nonlinear relation to a pneu- 
matic signal by translating it into a control signal which 
corrects for undesirable characteristics of the final control 
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element; or, (2) develops a pneumatic signal in a pre- 
determined relationship to the position of a regulating de- 
vice or movement actuated by external force. 

The relay consists of (1) balance beam, (2) loading 
bellows applying force to balance beam in response to 
pneumatic signal, (3) spring applying variable load to 
balance beam through cam and linkage, (4) pilot valve 
producing pneumatic control signal (from change in either 
pneumatic signal from controller or position of drive rod). 
A 0.065 psig change in pneumatic signal will move pilot 
valve through full travel, delivering pneumatic output sig- 
nal of 3-27 psig. (From new 4-page brochure P99-5, Bailey 
Meter Co., 1050 Ivanhoe Rd., Cleveland 10, Ohio). 
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pH Indicator with Stabilized 
A-C Amplification 
The L&N a-c operated pH Indicator is a converter- 


stabilized instrument unaffected by normal] fluctuations in 
line voltage or zero drift of amplifier. Features; 0-14 pH; 
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Simply push, then tighten! Anyone can quickly install all-new, lightweight 
Intru-lok tube fittings ... the proven Parker 3-piece flareless design. Just in- 
sert the tube, then tighten the nut with a regular wrench . . . for a leakproof, 
vibration-proof joint. Made of brass for copper or nylon tubing. Mail the 
coupon for complete details in Catalog 4324. 
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0-+7C00 mv d-c; 0 to +1400 mv d-c. Scale readability is 
0.02 pH or 1 mv on 700 mv range. 

For stable operation, this a-c indicator employs a con- 
verter-amplifier type circuit (see diagram). The use of 
a-c amplification stabilizes zero; d-c feedback stabilizes 
gain. The emf produced by the electrodes is first converted 
into a-c... then amplified ... then converted into d-c and 
compared to the input voltage in a feedback circuit. The 
difference between the input and feedback voltages is so 
small that feedback voltage is a reliable index of input 
voltage. (From new 4-page brochure E-96(2), Leeds & 
Northrup Co., 4934 Stenton Ave., Phila. 44, Pa.) 
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Rheology 


Rheology is the science of deformation and flow of mat- 
ter... Before any description of techniques and apparatus 
for measurement measuring flow properties can be under- 
taken, it will first be necessary to define the various types 
of flow. 

Types of flow (include) Newtonian flow; plastic flow; 
pseudoplastic flow; dilatant flow; thixotropic flow. 

The most common type of rotational viscometer consists 
of two concentric cylinders with the test material located 
between them. The outer cylinder is in the form of a cup 
and the inner cylinder is solid and called a bob. Either the 
cup or bob may be rotated. The shearing stress per unit 
area is measured as a torque developed on the stationary 
member. 

Poise: Unit of viscosity. A material has a viscosity of 
1 poise when a shearing stress of 1 dyne per sq cm will 
induce a unit rate of shear. 

Rate of Shear: The velocity of one plane with respect 
to another divided by the distance between them. The unit 
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processing time...are reducing that vital gap | 
between the test and data availability. 

You needn’t have great numbers of oscillo- 
graph records to justify a CEC processor. Because | 
it will take the entire contents of an oscillograph 
magazine, it’s equally valuable for test programs 
consisting only of occasional, long-duration runs. 
Extremely simple, it can be operated even by in- 
experienced personnel. 


Consolidated Engineering Corporatio: 
ELECTRONIC INSTRUMENTS FOR MEASUREMENT AND CONTROL 
300 North Sierra Madre Villa, Pasadena 15, California 


Sales and Service Offices Located in: Albuquerque, Atlanta, Buffalo, Chicago, 
Dallas, Detroit, New York, Pasadena, Philadelphia, Seattle, Washington, D. C. 
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of rate of shear is reciprocal] seconds. (From new 20-page 
booklet “Rheology in Paper Coating,” by R. N. Thompson, 
Hagan Corporation, Pittsburgh 30, Pa.) 
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Thermoswitches 


Thermoswitch (reg. trademark) controls are constructed 
with two silver contacts mounted on, but electrically in- 
sulated from, curved nickel-iron struts of low expansion 
coefficient. This element assembly is mounted under ten- 
sion or compression in a seamless drawn-brass or stainless- 
steel tube. The amount of tension or compression is vari- 
able, depending on the position of the adjusting sleeve and 
temperature of the shell. Changes in temperature 








THE EDER LIGHT 


SPEEDS INSPECTION OF 







Hard-to-get-at places 


Delivers light where you need it .. . through 
a hole, around a corner, or in a deep groove. 
Adjusts to any angle. Glare free. Fits in 
the palm of your hand. Available with 10 
time magnifying attachment and with right 
angle mirror for seeing behind shoulders or 
ledges. 


SEE INSIDE 


with EDER INSPECTROSCOPE 


Now you can see inside cylinders, en- 
gine casings, barrels, bores, assembled 
| apparatus, through holes 4” and 
smaller. You examine visually, at 
close range, brightly illuminated with 
| fine definition of details. Saves time, 
| saves labor costs, saves failure and 
assures quality control. 


| Write for descriptive folders 


EDER INSTRUMENT CO. 


2293 N. CLYBOURN AVE., CHICAGO, ILL. 
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Type Switch 
Element Operated 
Assembly By 


Schematic Diagram 
4 Types Elements 
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Contacts Closed 
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Contacts Open 


Regular Tension 





Compression 
(Special 
Feature 37) 


Regular 
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me ah a Inverse Tension 


Contacts Open 
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ee = Ce 


Contacts Closed 


Compression 
(Special 
Feature 37) 

















cause the shell to expand or contract, causing the contacts 
to make or break. 


Tension-operate units may be subjected to... 100°F 


above the set point or any temperature below the set point 
without damage to element. Controls have a maximum 
current rating of 10 amps at 115 v ac; 5 amps at 230 v ac. 
Inherent sensitivity (smallest temperature change to open 
or close contacts) is less than 0.1°F. (From new 52 page 
Catalog 400, Fenwal, Inc., Ashland, Mass.) 
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Valve Selection Chart 


To select proper valve size from the approximate maxi- 
mum flow desired, you need to know: 


tor liquids: for gases: 
q = liters per minute of liquid flow q'= cubic feet per hour of gas flow 
G = specific gravity of the liquid (water=1) G' = specific gravity of the gos (oir=1) 
h = pressure drop through vaive in psi h = pressure drop through the valve in psi 
? = upstream pressure of the gos in psia 
Substitute in the formula t= of the ges in "7 
\ G Then substitute in the formula 


Cy=4 as 
v= rig ge 


Use calculated C’, to select valve orifice size from 


Use calculated Cy te select valve orifice site 
from following table: 


CG, (1/m) Orifice size (inches) 


0.25 059 Orifice 
0.42 0625 059 
0.62 086 0625 
0.70 125 125 
1.00 125 125° 
1.40 41 4 
1.60 170 188 
1.80 219 219 
2.50 .250 .250 
5.60 .313 313 


* Applies to metering valves only. 
(From new 18” x 24%” wall chart offered by Hoke In- 
corporated, 148 S. Dean St., Englewood, N. J.) 
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Electronic AC Wattmeter 
and RMS Volt-ammeter 


The conventional dynamometer type of AC wattmeter 
produces a pointer deflection which is a function of the 
average power fed into a load circuit. This deflection is 
usually not exactly proportional to the power, resulting in 
some scale crowding. The power lost in the meter move- 
ment is substantial and the frequency range is limited. If 
the power is to be recorded by a direct writing oscillograph 
further complications arise. A wattmeter recording meter 
movement consumes even more power than an indicating 
instrument, is relatively sluggish in response, and is not 
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MOELLER 


INDUSTRIAL THERMOMETERS 


Engineered to meet the exacting de- 
mands of modern science and industry. 
Designed with the exclusive, Moeller 
Glass RED READING COLUMN for 
quicker, easier reading. 
Sturdily constructed to assure years of 
lasting satisfaction. 
Available in 5, 7, 9 and 12 inch cases, 
with fixed, union or separable socket 
connections, in straight and angle forms, 
in any desired scale range. 
For 87 years Moeller Products have set the 
standard of accuracy in the design and man- 
ufacture of temperature indicating, measur- 
ing and recording instruments. 


MOELLER INSTRUMENT COMPARY 


132nd STREET & 89th AVENUE, RICHMOND HILL 18, NEW YORK, N.Y. U.S.A 


Gentlemen: Without obligation, please send me Catalog No. 
150 on Moeller Industrial Thermometers. 


NAME 
FIRM 
ADDRESS 


ZONE STATE 


on inquiry ¢ 
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CUSTOM MANUFACTURE 
OF SMALL PARTS 


@ Shafts, Staffs and Pivots of Special Pivor 
Steel, Heat-Treated and Metallographic 
Polished. @ Tubular Products up to % 
Diameter, Cut, Flared, Swaged, Formed ano 
Burr-Free Alloy or Silver Plated. @ Screw- 
Machine Products up to 3/16" Diameter 
@ Rol!-Threading and Knurling to Close 
Tolerances. @ Centerless and Surtace Grind- 
ing with Special Facilities for Ceramic Rods 
and Shapes. @ Light Punch-Press Work. 


SERVICES FOR 
CUSTOMERS’ PARTS 
@ A Multitude of Services are Available 
for Customers’ Parts at Any Stage of Man- 
ufacture. These Include: Controlled-Atmos- 
phere Heat-Treating, Centerless Grinding 
Surface Grinding, Knurling, Thread-Rolling, 
Swaging, Drilling, Milling, Burr Removing, 
Metallographic, Polishing, Barrel-Plating in 
Alloy or Silver. 
ASSEMBLY SUPPLIES 
@ “Welton” Non-Corrosive Instrument 
Solder Paste. @ “Weltonoil" Treated Button- 
wood Pith. 
| APPARATUS DESIGN SERVICES 

In Connection with the Design and Fabri- 
cation of Precision Miniature Parts. 


ENGINEERING ASSISTANCE ON ALL ITEMS 
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5 TYPES OF VISIBLE 
ALARM INDICATIONS 


as shown in this typical in- 
stallation. Includes back- 
lighted nameplates, turret 
lenses and bullseyes, a!! 
grouped for quick identifi. 


cation. 

4 SEPARATE 
CIRCUIT 
SEQUENCES 


as used in this uni- 
form assembly of 
the Relay Plug-Ins 
and Chassis. 


ei Ry) BSI 


SELF-CONTAINED TEL-ALARM 
PLUG-IN-UNIT 

is a marvel of efficiency for alarm 
signal service. Over 100 variations 
in Circuit Sequences are possible in 
one uniform plug-in unit. 


FOR FULL INFORMATION 
REQUEST BULLETIN 440 
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easily combined with other direct writing recording chan- 
nels for simultaneous recording of other quantities. 

Similar considerations apply to the measurement and 
recording of the RMS value of AC voltages and currents. 

These limitations could be overcome if the average value 
of AC watts, and the RMS value of AC voltage or current, 
were converted by some means into a DC voltage propor- 
tional to the AC quantity being measured. This converter, 
of course, should be capable of operating over a broad fre- 
quency range and with a low power drain from the circuit 
being measured. The resulting DC voltage could then be 
read or recorded by any of the many indicating and re- 
cording instruments available for DC measurements, such 
as Sanborn Oscillographic Recorders. 

It is the purpose of this article to describe two convert- 
ers, one of which provides a DC voltage proportional to the 
average value of power in an AC circuit, while the other 
produces a DC voltage proportional to the RMS value of 
an AC voltage or current. (F'rom May, 1955 8-page issue 
of “Right Angle,” Sanborn Co., Cambridge 39, Mass.) 

For this terature circle 607 on inauiry ard 


Thermostat Metal 


An increasing number of products are made in which 
heat generated by the passage of electric current through 





Low Capacitance 
SWITCHING RELAY 


@ Low Capacity Blades for 
High Frequency Switching 


e Switches Mounted on 
Ceramic Separators 
Capacitance (with 1 Form "A" switch): 
Capacitance between open contacts .75 namfd; 
Capacitance between closed contacts 2.0 mmfd; 
Capacitance from contact to ground 1.25 mmfd. MLC 


Coil Resistance: Up to 6500 ohms (No. 44 AWG wire). 


Contact Rating: 3 amps. @ 28 VDC max. Suitable for low level 
audio or r.f. loads. Contact material dependent on application. 


Contact Combination: Standard, up to 1 Form "C”. 
Shock: Meets requirements of MIL-R-5757B. 
Vibration: 10G up to 500 CPS. 


Size: 23-32 W., 1%" L., 
1%” H. with 1 Form C. 


Applications: For guided missiles, 
h.f. communications 
equipment, etc. 


Send For Details 





‘GN OMAP ccc co. 


3349 ADDISON STREET 
CHICAGO 18, ILLINOIS 
RELAYS * SOLENOIDS * COILS * TRANSFORMERS * SWITCHES * HERMETIC SEALING 
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@ FREE DEFLECTION 


hs yh 1 POL 
! 


@ FORCE 


“ei a,Awl' 
f Lr 


@ RESTRAINED FORCE 


P a,C\ T: T wl 


Helix Coll 


a thermostat metal element operates the device. These 
applications require a preferred sequence of thermostat 
metals covering a wide range of electrical resistivities. .. . 
Truflex Thermostat Metals are manufactured in such a 
sequence, having a resistivity range of 20 ohms to 850 
ohms per circular mil foot in graduated steps. 
The formula for the heating effect of an electric current 
is: 

[2rt 

4.18 
where H = heat, calories; 7] = current, amperes; r re- 
sistance, ohms; t time, seconds. . . . Other useful for- 
mulas (discussed) include ... the free thermal bending 
formula, force and/or torque formulas. (From new 70- 
page Catalog PR750, Metals & Controls Corp., General 
Plate Div., Attleboro, Mass.) 
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Regohm Regulators 


(Finger-type regulators have a coil in which the current 
controls the number of fingers making contact, thus con- 
trolling the resistance of the element.) In the Size 1 and 
Size 3 Regohms, with 10 and 20 standard fingers, the op- 


ES 





REPRESENT 
BY HEINZ 
527 LEXING 

NEW YORK 


OVAL WHEEL METER 


BOPP & REUTHER G.M.B.H. 
MANNHEIM-WALDHOF - GERMANY 
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MARSH 


instruments 


‘ 
N 
| 


We STRAIN GAGE CALIBRATOR Cyanine 
We ELECTRONIC INTEGRATOR 
™ BRIDGE CALIBRATORS 
WE oz. c. AMPLIFIERS 


* PEAK DIGITIZER 


. f CAMERAS 


RUGGEDIZED AND MINIATURIZED 
THERMOCOUPLE POTENTIOMETERS 


ALLEGANY INSTRUMENT CO., INC. 


P. O. BOX 1091 CUMBERLAND, MARYLAND - 
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If it’s a pressure gauge or dial ther- 


mometer, Marsh makes it ... and makes 
it better. The types, ranges and case styles 
are endless. What is “special” to other 
instrument makers is often standard to 
Marsh. To know the scope of Marsh 
instruments— 


Write for 
this 
fact-filled 


MARSH INSTRUMENT CO., 


Sales affiliate of Jas. P. Marsh Corporation, 
Dept. 42, Skokie, lil. Export Dept., 3501 Howard St., Skokie, III, 
Marsh Instrument & Valve Co. (Canada) Ltd., 8407 103rd St., Edmonton, Alta. 
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Reduce your 
Argon welding 
i seer 
with the new 


ELEMATIC 


Indicating and Recording Flowmeter 





Elematic Flowmeters are specifically designed to give an accurate 
record of argon gas or oxygen flow for controlling and determining 
cost. They are adaptable to a regulated cylinder supply or a piped 
Syste 

Individual job billing costs can be charted. Quick check of weld 
ing apparetu s efficiency is provided at al! times. Insufficient flow 
can be immediately detected. Flow is permanently recorded 
24-hour or lesser periods on an easy-to-read chart. 

Gauges _ —— n two sizes: with 4!/; art from 0 IS LPM 
te Beg 100 C with 10" chart from 0-25 tc 0-300" CFH, Both nodels 

oplied tes operation at appr oximate inlet pressu of 20 or 
50. psi. dependina on specification. 
° ° 
Applications: Features: 
Manual or mechanized shielded Easily installed d operate 
gas ar welding equit Minimum maintenance. Non-lut 
ent Heliarc Heliweld Siama ricated Self-conta ned ink 
Aire nat Fillerar erve On off + re 


Send now for Bulletin AR-1. 


ELEMATIC EQUIPMENT CORP. 


6731A South Chicago Ave., Chicago 37, Ill. 
Some Territories Open for Distributors 

Visit Us At "Som 316, Antomation Show, Chicago, Nov. 14-17 
f e 154 on inquiry card. 








ROLL TEST THEM 
: RAPIDLY 
ACCURATELY 
with the 


SCHERR 5” 
FINE PITCH GEAR 
TESTER 











So economically 
priced they can be 

placed alongside each 
Gear Cutter.as well as 
in the Inspection Dept. 


COMPLETE WITH 





Quickly reveals 
Runout in Pitch Line, 
Spacing Errors, 
Errors in Tooth Form, 
HIGH CENTER Running Quality 
ATTACHMENT....000 7i Generally. 

Send for Illustrated Folder - Code GIKNA 


GEORGE SCHERR CO., Inc. 


MPLETE LINE OF PRECISION INSTRUMENTS 
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m= 200-MG LAFAYETTE STREET e NEW YORK 12, N.Y.-—— 
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OC LINE- LOAD REGULATOR SELF -EXCITED GENERATOR 


erating coil power is one watt. In the size 4 Regohm, with 
60 fingers, the increased total finger tension and greater 
armature travel require an operating coil power of 3 watts. 
It must be remembered that this is the bias power... and 
that the differential or error signal power required by the 
operating coil is of the order of milliwatts over the entire 
control range. To reduce effects of coil heating, the coil 
should be connected in series with a temperature-stable re- 
sistor of at least 7 times the coil resistance. . . . Typical 
applications are shown. (From new 8-page Bulletin 6.04, 
Electric Regulator Corp., Norwalk, Conn.) 
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Laboratory Standard 
Instrument 


The Laboratory Standard Dynamometer Polyranger 
(features): accuracy of 0.1%; period of 1.5 seconds; ac 
milliammeter readings down to 1 ma and up to 500 ma; 
ammeter scales up to 10 amperes; voltmeter readings 


down to 1 volt and up to 500 volts; anti-parallax mirrored 
vernier scale. 
Use of the vernier scale principle is illustrated. In A, 







Staggered 
_ Starting of 
1) ‘ electric 
‘motors... 


AGASTAT 


time / Delay / Relay 
















m 


AGASTAT allows you to stagger the starting of three motors 
without imposing their load on the line at the same time. 
The AGASTAT is ® electrically actuated, pneumatically timed. 
® light, versatile, dependable. 
® instantaneous recycling. 
® adjustable in timing from 0.1 second to more than 
10 minutes. 
® available in AC or DC models which offer delays 
on energizing and de-energizing, manually-actuated 
time delay switch, remote push button control, her- 
metically-sealed units. 
Write our application engineers for help with 
your timing problem. Address Dept. « 25-109. 


Elastic Stop Nut Corporation 
of America 





1027 Newark Avenue, Elizabeth, New Jersey 
Pioneers in pneumatic timing. 
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MIRROR | 5 
pointer is %4 distance between the 0.04 and 0.06 crossover, 
and reading is 9.70 + 0.04 + 0.005 9.745. In B, the 
pointer is % of the distance between the 0.04 and 0.06 
crossovers, and reading is 9.755. (From new 4-page Vol. 
22, No. 3 issue of “Electrical Measurements,” Sensitive 
Research Instrument Corp., Mount Vernon, N. Y.) 
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Ra promatic 
Camera-Processor-Pro jector 


Three instruments in one, the Rapromatic 4000 is a high- 
quality camera, processing machine, and projector/magni- 
fier. The unit takes, produces, and projects high-definition 
pictures in seconds. 

In the illustration shown, the Rapromatic is focused on 
an oscilloscope, takes a picture of a transient that exists 
for less than 1000th of a second, and a picture of the trace 
is projected on the screen. 

The Rapromatic is a powerful multiplier of light. When 
images are too dim to be seen, the instrument will photo- 
graph and immediately project a picture a thousand times 
brighter than the original. . . . 200 foot roll of 35-mm film 


PRESET COUNTERS 


Automatically count 
and control to 
1,000,000 events. 


Dual and multi-sequence models 
available to provide output 
signals and relay contact closure 
at any two or more preset totals 


'32'Wal]:aA% Model DS-8600 Series (5 Models) 


Designed to control any operation after 
a preselected total count has been 
reached. Used to count pills, bottles, cans, 
machine parts, etc. for automatic 
packaging. If an event can be converted 
Reliable to an electrical impulse, it can be 
counted and controlled with a 
Detectron Preset Counter. 


Absolute Accuracy 
High Speed 


Automatic 

Count Capacity: 100 to 1,000,000 (depending on 
Rugged model); Counts per second: 0-100,000 (as a 
straight counter); Recycling rate: 35,000 per sec. 
(as a preset counter); Input Sensitivity: 
0.1 V RMS: Output Signal: 50 volt positive pulse; 
Relay Contacts: 5 amps., 115 v. 60 cycle, 
non-inductive load. 
WRITE FOR COMPLETE DETAILS 


Visit Us in Booth 424—Navy Pier 
Automation Show—Chicago 


COMPUTER-MEASUREMENTS CORP 


Formerly Detectron Corporation 
5457 Cleon Avenue Dept. 80-K 
North Hollywood, California 
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Economical 


Small Size 


PERE ell~felo) 


Wi STAG 


ra . Designates 
MACHINE 
FINISH 


iF SURFACE QUALITY — Stepped-Up production .. . 
d Efficiency ... Reduced Rejects - These are the re- 

is thot can and ARE being realized EVERY DAY through | 
adoption of the Surf-Chek method of Designation ond 


KIT INCLUDES—60 
page instructional text 
and molded Surf-Chek 
Roughness Standard rep- 
licas of 24 surfaces, 4 to 
500 micro-inches. Turn- 
ing, grinding, milling, 
honing, lapping and pol- 
ishing can now be defi- 
nitely controlled. Thou- 
sands in use. Write for 
4-.age folder 


= 
e 3 = 


Specialists In Surface Finish Controi—Since 1944 


SURFACE CHECKING GAGE CO. 
x Hollywood 28, California 
SCANDINAVIAN AGENT: C. E. Johansson, Eskilstuna, Sweden 
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f send 
ree for the 
most widely used 
electronic supply guide 


ALLIED’S 


COMPLETE 324-PAGE 


1956 CATALOG 


Airey 
fom Metra Fey 


ALLIED Rang 


SEND FOR IT! 


your buying guide to the world’s largest stocks 
kp of ELECTRONIC SUPPLIES FOR INDUSTRY 


Here’s how to simplify and speed a// your purchasing of 
electronic supplies and equipment: send your orders to 
us for fast shipment from the world’s largest stocks of 
electron tubes (all types and makes), transistors, test 
instruments, audio equipment, electronic parts (trans- 
formers, capacitors, controls, etc.). Our expert Industrial 
supply service saves you time, effort and money. Send 
today for your FREE 1956 ALLIED Catalog—the com- 
plete Buying Guide to the world’s largest stocks of quality 
Electronic Supplies for Industrial use. 


ALLIED RADIO 


100 N. Western Ave., Dept. 50-K-5 
Chicago 80, Illinois 


one complete 
dependable source 
for Everything 


in Electronics Send for 


FREE 
CATALOG 
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DIAPHRAGMS 
MAY 
APPEAR 
ALIKE, 
but... 


Haartz-Mason supplies constant finished thickness, surface 
smoothness and precision molding. You may select any one 
of twenty coated fabrics in various thickness using the finest 
types of nylon or cotton inserts. We manufacture the ‘syn- 
thetic rubber coated fabrics which are used in these molded 
diaphragms. Thus you are assured of complete quality con- 
trol through every phase of manufacture. 

Haartz-Mason diaphragms may be engineered by the prop- 
er selection of fabrics to give desired finished properties. 
Such as flexibility, high and low temperature properties, 
aromatic resistance and good flange sealing. 

Diaphragms are manufactured to customer’s specifications. 
Molding experts give them careful attention and guarantee 
prompt manufacture of molding tool and proper selection of 
materials fer your specific use. 


For additional information please write direct to: 


MECHANICAL PRODUCTS DIVISION 


HAARTZ-MASON 


INCORPORATED 
Watertown 72, Massachusetts 
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unique in design — 
rugged in construction 


GREEN 
PANTOGRAPH 


ENGRAVERS 
THE FAMOUS 


MODEL 106 


THE NEW 


HEAVY-DUTY 
The three-dimen- 
MODEL D-2 sional bench Model 
Pre | 106 cuts costs — 
engraves, routs, 
models and pro- 
files, giving you ex- 
pert results even by 
unskilled workers. 








The Model D-2 two dimensional heavy-duty Panto- 
graph is a precision machine with a multitude of 
new features. Open on three sides, it permits 
complete freedom for engraving, milling, profiling 
large panels (up to 30” in diameter) or bulky 
pieces, Single, micrometer adjustment controls 
vertical depth of cut, automatically adjusting 
copy table with pantograph. Range of reduction 
ratios from 2-to-1 to infinity! Vertical range over 
10 inches! 


For complete informotion,. write to 


GREEN INSTRUMENT COMPANY 


383 Putnam Ave. 
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. Cambridge, Mass. 











a 


produces 3200 pictures. New frame can be recorded and 
developed every 2 seconds. (F'rom new 10-page brochure, 
Kenyon Instrument Co., 1345 New York Ave., Huntington 
AS ae, a BS Re ge 
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Punch-card-controlled 


Machinin g 


Numerical Positioning Control is a system for auto- 
matically controlling machine tools from standard business 
machine cards. . . . Applications include punch presses, 
lathes, milling machines, boring machines. 

Positioning directions are read from punches in cards. 
These directions are converted into positioning signals 
which, through a system of director and pick-up selsyns, 
direct the machine to the correct machining location. 

As the first card is read, the machine positions itself 
correctly ... At the same time, machine directions are 
being read from the card. These machine directions can 
direct the machining operation to take place before, dur- 
ing, or immediately after the positioning motion. 

This card is for part number 003 on drawing 1231678. 


... A COUNTER 
that SUBTRACTS 
as well as COUNTS 


SPENCER 
2-WAY 
Magnetic 
Impulse 


COUNTER 


IDEAL FOR 
MAINTAINING 
CAPACITY— 
e On Conveyors 
e On Machines 
e On Production and 
Inventory—and  hun- 
dreds of other indus- 
trial uses. 
Counts and subtracts electrically—opens switch at zero— 
end of predetermined count. 
400 counts per minute—one count up or down per im- 
pulse. Actuated by photo electric cell, tube, relay or 
contact switch. 





@ Easy to read 
@ Easy to mount 
@ Well constructed 


See us at Booth 157 
Automation Exposition 











Outline your problem to us for solution or send for bulletin. 


SPENCER MANUFACTURING CO. 


3253 N. Cicero Avenue, Chicago 41, Illinois 








OPERATOR'S INSTRUCTIONS 
MACHINE INSTRUCTIONS 





Raw ing PART | im~OuT 
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The card will direct the machine to position the X axis at 
015.000”, the cross feed Y axis at 018.00”, and the turret 
position at 5000. This card number 33. Operator instruc- 
tions 1 and machine instructions 2 are caller for. (From 
new 4-page brochure GEA-6328, General Electric Co., 
Schenectady 5, N. Y.) 
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Electronic Flowmeter 


. is of the differential trans- 
calibration is un- 


The transmission system. . 
former, null balance, AC bridge type... 


Designed to hold small 
drills in precision 
collets, thus overcoming 
the difficulty of 

making a drill run true 
as when held ina 
conventional drill chuck. 
Absence of a sliding 


SMALL DRILLS 
‘MUST BE HELD 


IN PRECISION COLLETS 


TO ASSURE ACCURACY 





For Very 
Small Holes 
Down to .002” 


TRANSMITTER quill guarantees 
maximum sensitivity 
with fingertip control. 
A mounted ¥e” capacity 
chuck can also be used. 








Send for Catalog ‘‘M”’ 
describing Micro-Drill 
Press, full range of 
collet sizes, Micro- 
Drills, accessories and 
other precision tools. 


PRESSURE 
CONNECTIONS 





LOUIS LEVIN’ & SON, INC. 





PRIMARY 
ELEMENT 


ARSHALLTOWN 


For more intormation circle 




















DIAPHRAGM 


GAUGE 


For Accurate Pressure 
Measurement in 
Ounces or inches. 




















3%" x 3” 


The NEW Model 14, a companion 
to Model 23, especially adapted to 
Test Equipment, Geiger Counters, and 
Electronic Applications. 

Both with Crystal Clear Plastic Cases 








Available in standard 
dials (reading in inches 
of water) 0-15" —0-30" 
—0-60" —0-100" —0. 
160" ...also in ounce 
graduated dials from 
15 ounces to 5 pounds. 


24/2", 3" and 4/2" 


Marshalltown Figure 83 is an extremely 
sensitive gauge that uses a carefully 
seasoned bronze diaphragm to ac- 
curately measure very low pressures. 
It is used extensively on many types 
of natural gas installations for check- 
ing low pressures. 


. . . Write for details and price. 
“ro goin me oe gee sl LOOK TO MARSHALLTOWN FOR 

ack enameled stee ONE OF THE MOST COMPLETE LINES 
case. OF INDICATING PRESSURE GAUGES 


MARSHALLTOWN MANUFACTURING CO. 
MARSHALLTOWN 3, IOWA 


For more information circle 163 on inquiry card. 


Write for Catalog. 











sJaqD) ELECTRICAL INSTRUMENT CO., INC. 
PENACOOK, N. H. 

For more information circle 165 on inquiry card. 
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low cost 


-.. inventory 
- +» installation 
+ +» Maintenance 


miniature 


... for space economy 


maximum circuit flexibility 
... more than 145 electrical arrangements 


An entirely new concept in automatic time interval control, 
Atcotrol is designed to be the standard in its field. 
Requires but one clearance hole for mounting. Atcotrol 
timer can be demounted from panel in 2 seconds without 
tools, Completely serviced with a screwdriver. Either reset 
or stop on power failure. Motor, clutch and reset operation 
visible from front. Instantaneous reset. No pointer rebound. 
Built to NEMA standards. Conservatively rated at 10 amps. 
Repeat accuracy within .1 of 1%. Many other new and exe 
clusive features. 
Write for complete information. 
Trial unit available to o.e.m.’s. 
Automatic Temperature Control Company 
5224 Pulaski Ave., Philadelphia 44, Pa. 


Represented in Canada by: Powerlite Devices, Ltd., Toronto, Montreal 


ATCOTROL 


ato RESET TIMERS 


For more information circle 166 on inquiry card. 





TIME 
DELAY 
RELAY 
Exceptional Repeat Accuracy .. . 
+ Y% of 1% of full scale. 
New Full-Vision Dial... 


Quick-Make, Quick-Break Contacts — 
rated 15 amps... 


New Wiring Flexibility, 9-position 
terminal block. 


Electrical and mechanical service life tested 
in excess of one million operations. 


Write for full information. 


SPECIALISTS IN TIME CONTROL 


The R. W. CRAMER CO., uc. 


TIMING 


DEVICES 
RRS. BOX 5, CENTERBROOK, CONN. 


For more information circle 167 on inquiry card. 
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affected by line voltage variation or temperature changes 
between 30 and 125°F. Only three wires are required for 
the 5-volt metering circuit ... The amplifier has a voltage 
gain of approximately 50,000. The motor which positions 
the core of the receiver differential transformer is the con- 
ventional two-phase induction type .. . The cam provides 
accurate meter calibration. 

The transmission system is used between the Hays dif- 
ferential pressure transmitter (for flow measurement) or 
the Hays-Fisher liquid-level transmitter (for level meas- 
urement) and the Hays electronic receiver. (From new 12- 
page catalog 55-1074-222, The Hays Corp., Michigan City, 
Ind.) 

613 


Sintered Metal 
Heavier Than Lead 


Fansteel 77 Metal is twice as heavy as steel; 50% 
heavier than lead (specific gravity: 17.0), has high tensile 
and yield strength; high modulus of rupture; machines like 
cast iron; fine finishes, close tolerances ... made by powder 
metallurgy; no large scrap losses. Pure tungsten is the 
principal component. A small amount of copper is included 
to impart good machineability, and the addition of nickel 
makes it possible to compact and sinter Fansteel 77 Metal 
parts very close to finish shape and dimensions. (From 
new 16-page brochure, Fansteel Metallurgical Corp., North 
Chicago, Ill.) 

For + terature rcle 614 


Editor, I&A: 

Just to show you how alert some of your readers are, 
we’ve received several inquiries on the Dewcel material 
on Page 1138 of your July issue concerning minimum 
dew point temperatures. Obviously a typographical error, 
it appears as -150 F., instead of —50 F. (the lower limit 
at which the Dewcel can be used to measure dew point 
temperature). 

ORIN R. BENSON 
The Foxboro Company 








MOLDED 


Improvements in transformer con- 
struction have produced a process 
for molding an insulated covering 
which accomplishes hermetic sealing 
in a finished product amazingly small 
and light 

Less volume and weight. 

Exceedingly rugged construction. 

More shock resistant than soldered 

cases. 

No necessity for hermetically 


, Te ee sealed terminals. 
f i 1 Coating thickness can be varied, 
or spec a according to moisture resistance 
; requirements. 


of supply : 


Considerable savings in cost. 


and standard re 
' | Kenyon 


TRANSFORMER CO., INC. 
840 Barry Street, New York 59 
For more information circle 168 on inquiry card. 





Industrial Control Valves 


The Cv rating of any valve is the amount of water at 
standard conditions (60° F, specific gravity=1) in GPM 
which will pass through the valve with a one psi pressure 
drop across the valve when in the full open position. This 
rating is determined by manufacturer’s tests and is pub- 
lished in catalogs and specification sheets ... a valve 
having a Cv=2 would have twice the flow capacity with 
the same pressure drop as a valve of Cv=1. 

Two charts, one for liquids, the other for compressible 
fluids, are available from factory. These charts provide a 
convenient and rapid means for solving fluid flow equa- 
tions and are similar in nature, utilizing common Cv rat- 
ing. 

The following flow equations are presented: 


LIQUID FLOW 
Q=rate of flow, in gallons per minute 


Cv=flow rating of the valve 
Q=C, paP A P=pressure drop across the valve (open 


position), psi d 
S=specific gravity relative to water at 60° F 


GAS 
P, > P critical P, S P critical 
® ® 


61 C ad ge 61 C “ Cae 
a= j= a=61 C, 
G “io. £7 


Qn=rate of flow CFH, at 14.7 psia and 60° F (standard conditions) 

Cy=flow rating of the valve 

P;=upstream pressure, psia 

P»=downstream pressure, psia 

Pcritical=53% Pi: 

A P=pressure drop across the yalve (open position), psi 

G=specific gravity of gas, relative to air at 14.7 psi and 60° F 
(standard conditions) 

T=absolute temperature in degrees Fahrenheit (460+ ° F) 


(From new 48-page Industrial Catalog, 1955 Edition, Gen- 
eral Controls Co., 801 Allen Ave., Glendale 1, Calif.) 


For this literature circle 615 on inquiry card. 


CONTROL FROM MINUTE 
CHANGES IN THE RELATION- 
SHIP OF TWO PRESSURES 


aie 


PRESSURE 
CONNECTION 




















MOISTURE OR 
CONDENSATION TRAP 


Illustrated above is a standard appli- 
cation whereby the Type PPQ func- 
tions to open (or close) an electrical 
circuit from a variation in pressure 
differential due to a clogging filter 


Mercoid Type PPQ Diaphragm Differential Pressure 
Controls operate from minute changes (.03” water) in 
the difference between two pressures. 
Ranges to cover most applications (inches of water) 
6” vacuum to 6” pressure, and 30” vacuum to 30” pres- 
sure. Available for various circuit arrangements. 
Electrical Capacity—0.3Amp. at 115V., A.C. or 0.15 
Amp., at 230V., D.C. Can be furnished in explosion- 
proof or weather-proof cases. 

WRITE FOR BULLETIN CA-3P 


THE MERCOID CORPORATION 
4205 W. BELMONT AVENUE, CHICAGO 41, ILLINOIS 


New York: 205 East 42nd St. Philadelphia: 3137 N. Broad St. 














For more information circle 169 on inquiry card. 








Type MCT Lever Switch | 


Solid switch frame provides 
electro-static shield. Variety 
of lever operations and contact 
assemblies provide multiple 
circuit control. Fine silver or 
palladium silver contacts 


available. 


Write for Bulletin CL-100 











All General Control switches feature riveted coin 
silver or palladium alloy contacts and are individu- 
ally adjusted and inspected. Switch types are 
available from 1 to 10 amperes. 

Also available are special switches and contact 
assemblies to customer specifications. 





FOOT, LEVER, PUSH BUTTON and LIMIT SWITCHES 
ELECTRONIC and SYNCHRONOUS —MOTOR TIMERS 
CUSTOM CONTROL PANELS 


GENERAL CONTROL COMPANY . 
1218 Seldiers Field Road . . Boston 34, Massachusetts 





1ore information circle 170 on inquiry card. 








Send for our free bro- 
chure on Gulmite Tools 
—a serrated tool for 
every purpose. 


Also listed are various 
sizes that fit the differ- 
ent makes of drives, 
wrenches and drive 
adapters. A partial list 
of manufacturers who 
use Gulmite Tools con- 
tains names of well 
known firms that invite 
confidence. 


BERGANDER MFG. CO. 


2129 WARNER AVENUE CHICAGO 18, ILLINOIS 


For more information circle 171 on inquiry card. 
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New Literature... 





INSTRUMENTS 
an 
AUTOMATION 





For literature use the postage-free order card on page |781 


AUTOMATION x i. 


Process Recorder-Controller. New 
12-page illustrated Brochure E12-4 de- 
scribes maker’s new d-c potentiometric 
receiver recorder and controller for 
temperature, pH force, pressure, etc. 
—Bailey Meter Co., 1050 Ivanhoe Rd., 
Cleveland 10, Ohio. 

Circle 616 on inquiry card. 


Systems Engineering. New 12-page 
Brochure C901 discusses typical indus- 
trial control systems involving data 
reduction, transmission systems, jet 
engine tachometer controllers, wind 
tunnel computer controller and proc- 
ess connectors.—Berkeley Div., Beck- 
man Instruments, Inc., 2200 Wright 
Ave., Richmond 3, Calif. 

Circle 617 on inquiry card 


Process Control. New 4-page issue 
of “Wheeleco Comments” (No. 4, Vol. 
15) describes use of “Heil” dehydrat- 
ors with maker’s controls in proc- 
essing of grains.—Wheelco Instru- 
ments, Barber-Colman Co., Rockford, 
Ill. 

e 618 on inquiry card 


Annunciators. New 2-page bulletin 
describes maker’s “Model SC-10 Du- 
All” annunciators used to provide self- 
contained alarm systems for use with 
modern control systems.— Scam In- 
strument Corp., Chicago 18, Ill. 

Circle 619 on inquiry card 


Combustion Control. New 4-page 
Bulletin E-104 describes maker’s auto- 
matic combustion control for oil, gas 
or coal fired boilers.—Reliance Instru- 
ment Mfg. Corp., 190 Glen Cove Ave., 
Glen Cove, L. I., N. Y. 

Circle 620 on inquir 


quiry card. 
F 


Control Valves. New 8-page bro- 
chure describes maker’s “Type CV” 
conirol valve with “Isoforce” actuator. 
—_Foster Engineering Co., 835 Lehigh 
Ave., Union, N. J. 

Circle 621 on inquiry card 


VALVES 


Solenoid Valve. New 2-page Bulletin 
V5003 describes maker’s four-way 
dual- and _ single-solenoid valves.— 
Automatic Switch Co., 391 Lakeside 
Ave., Orange, N. J. 

Circle 622 on inquiry card 


Control Valves. New 4-page Bulletin 
966 describes maker’s “Type 10” pilot- 
operated control valve for pressure 
reduction and back-pressure control. 
—A. W. Cash Co., P. O. Box 561, 
Decatur, II. 

Circle 623 <n inquiry card. 
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Valves. New 2-page bulletin pictures 
and describes maker’s No. 23 drain 
or sampling valve—Jerguson Gage 
& Valve Co., Somerville, Mass. 

Circle 624 on inquiry card. 


Valves. New 24-page Catalog 207 
describes and illustrates maker’s pres- 
sure regulating and relief valves. 
Schade Valve Mfg. Co., 2527-2537 N. 
Bodine St., Philadelphia 33, Pa. 


Circle 625 on inquiry card. 


Valves. New 6-page Bulletin 551 de- 
scribes maker’s forged-steel valves 
for steam-power stations, boiler pip- 
ing, etc.—Edward Valves, Inc., 1201 
W. 145th St., E. Chicago, Ind. 


Circle 626 on inquiry card 


Valves for Corrosive Service. New 
4-page bulletin describes maker’s 
“Causul” (CAUStic soda and SULfuric 
acid) metal gate valves used for han- 
dling corrosive fluids in oil refineries. 
—Lunkenheimer Co., Box 360, Cincin- 
nati 14, Ohio. 

Circle 627 on inquiry card. 


Valves. New 4-page Catalog 300 de- 
scribes maker’s “Style JB Protecto- 
Seal” bellows relief valve——Crosby 
Steam Gage & Valve Co., Wrentham, 
Mass. 

Circle 628 on inquiry card 


moTorS = ( 





Air Motors. New 8-page Bulletin 
ML-3 contains illustrations and de- 
scriptions of maker’s air cylinders 
and applications on drill press feeds, 
index tables, etc.—Bellows Co., 222 
W. Market St., Akron, Ohio. 


Circle 629 on inquiry card. 


Motors. New 2-page Catalog Sheet 
3755 describes maker’s permanent- 
magnet miniature motor.—Servo-Tek 
Products Co., 1086 Goffle Rd., Haw- 
thorne, N. J. 


Circle 630 on inquiry card. 


TEMPERATURE {>> 


Pyrometer Controllers. New 12-page 
Bulletin F7259 presents service tips 
for pyrometer users.—Barber-Colman 
Co., —_ Instruments Div., Rock- 
ford, Til. 


Circle 631 on inquiry card. 


TC Connectors. New 2-page Specifi- 
cation Sheet 56 describes maker’s 
“AN” thermocouple connectors used 
in test installations requiring fast set- 
up.—Minneapolis-Honeywell Regu- 
lator Co., Wayne and Windrim Aves., 
Philadelphia 44, Pa. 


Circle 632 on inquiry card. 


Temperature Controller. New 2- 
page Bulletin F-5795-2 describes 


maker’s “Capaciline” supplementary 
control device which “anticipates” fuel 
needs of controlled heating equipment. 
—Wheelco Instruments Div., Barber- 
Colman Co., Rockford, III. 


Circle 633 on inquiry card. 


Thermostat. New 2-page Bulletin 
120 describes and illustrates maker’s 
“Model A-1S-160” thermostat for lab 
baths and ovens.—Burling Instrument 
Co., 16 River Rd., Chatham, N. J. 


Circle 634 on inquiry card. 


Electronic Clinical Thermometer. 
New 2-page bulletin describes maker’s 
new “Rapid-Temp” electronic indicat- 
ing clinical thermometer.—Standard 
Scientific Supply Corp., 34 West 4th 
St., New York 12, N. Y. 

Circle 635 on inquiry card. 

Dial Thermometers. New 4-page 
leaflet describes maker’s dial ther- 
mometers used for industrial and 
laboratory applications.—Marshall In- 
struments, Inc., 6859-61 Tujunga Ave., 
N. Hollywood, Calif. 


Circle 636 on inquiry card. 


Temperature Control. New 2-page 
bulletin 1-T describes precise temper- 
ature control system for high-pressure 
tube reactors.—Pressure Products In- 
dustries, Inc., Hatboro, Pa. 

Circle 637 on inquiry card. 


Temperature Measurement. New 8- 
page leaflet describes and illustrates 
various methods of measuring temper- 
ature, history and concepts of meas- 
uring temperature, ete.—Tempil 
6 > 132 W. 22nd St., New York 11, 


Circle 638 on inquiry card. 


Cartridge Heaters. New 4-page Bul- 
letin 850 describes and _ illustrates 
maker’s complete line of electric car- 
tridge units—Edwin L. Wiegand Co., 
7500 Thomas Blvd., Pittsburgh 8, Pa. 

Circle 639 on inquiry card. 


Furnace Elements. New 10-page 
booklet presents applications of 
maker’s tube elements for high-tem- 
perature furnaces.—Kanthal Corp., 7 
Amelia Place, Stamford, Conn. 

Circle 640 on inquiry card 


Electric Furnaces. New 24-page 
Catalog D-5 presents description, 
specifications, dimensions, etc. of 
maker’s electric furnaces.—Coole 
Electric Mfg, Corp., 38 S. Shelby St., 
Indianapolis 7, Ind. 

Circle 641 on inquiy card. 


PRESSURE 


Pressure Transducer. New 4-page 
bulletin describes maker’s “Model S- 
6B” pressure transducer with voltage 
output.—Ultradyne Engineering 
Labs, Inc., P. O. Box 8007, Albuquer- 
gue, N. Mex. 

Circle 642 on inquiry card, 





Pressure Transducer. New 4-page 
brochure describes maker’s “Model S- 
6A” pressure transducer for FM/FM 
inductance controlled telemetering 
systems, etc.—Ultradyne Engineering 
Labs., Inc., P. O. Box 8007, Albu- 
querque, N. Mex. 

Circle 643 on inquiry card. 


Pressure Transducers. New 12-page 
Bulletin MPT-1 describes maker’s 
miniature pressure transducers for 
measuring differential, absolute and 
gage pressures.—Statham Labs., Inc., 
12401 W. Olympic Blvd., Los Angeles 
64, Calif. 

Circle 644 on inquiry card. 


Differential-Transformer Systems. 
New 6-page folder pictures and de- 
seribes maker’s LVDT (low-voltage 
diff-transf) transducers and controllers 
for displacement, pressure, ete.—Day- 
tronic Corp., 216 S. Main St., Dayton 
2, Ohio. 

Circle 645 on inquiry card. 


Surge Control. New 36-page Cata- 
log 52 presents specifications of 
maker’s ‘‘Magnilastic’”’ expansion 
joints and “Hydropads” for pipeline 
surge control.—Cook Electric Co., 
2700 N. Southport Ave., Chicago, III. 


Circle 646 or nquiry ra. 





Pressure Gage Snubber. New 2-page 
Bulletin 1191A11 describes and illus- 
trates maker’s “Model 6011” pressure 
gage snubber used to prevent “me 
to gage from pressure surges.—Park- | 
er Appliance Co., Tube & Hose Fit- R-§ VALVES 
tings Div., 17325 Euclid Ave., Cleve- 
land 12, Ohio. 


Circle 647 on inquiry card | ASSURE ACCURACY, 
Pressure. New 4-page brochure de- | 

scribes and illustrates maker’s Dyna- 

gage “Model DG-400” electronic in- SPEED AND ECONOMY 

strument for measuring static and 

dynamic pressures.—Photocon Re- 

search Products, 421 N. Foothill Blvd., 

Pasadena 8, Calif. Looe! ‘fe 

With automatic controls — R-S Valves will give the most positive and depend- 


Circle 648 on inquiry card. : 
able performance obtainable . . . 


UNIFORM CONTROL IN ALL POSITIONS... 

FLOW *? R-S Valves give consistent flow control through all positions in the 
normal regulating range. The disc simulates a straight line, semi-log 
characteristic. Cam-driven positioners can furnish other characteristics 

Rotameter. New 20-page brochure weaves P 
pictures and describes maker’s “Full- 
View” rotameter used for flow meas- REGULATION AND CLOSURE ARE QUICK 
urement and control.—Brooks Rota- | : : wv : ; 
meter Co., Lansdale, Pa. Power actuation provides fast or slow regulation-time. 

Circle 649 on inquiry card. | MINIMAL PRESSURE DROP SAVES POWER... 

Flow Tube. New 6-page Bulletin FT In open position the streamlined disc effects less pressure drop than many 
cies maker’s “Gentile” flow — types of valves. This will show considerable reduction in 
or metering water, air, steam, oil, TS 
; ] - umping costs. 
jet fuel, ete.—Foster Engineering Co., a 
835 Lehigh Ave., Union, N. J. S. Morgan Smith offers the best in valve engineering for 
Circle 660 on inquiry card. your control applications. To find the proper valve 


Wind Instruments. New 12-page for any application, or to get additional informa- . F 
Bulletin 6000 presents specifications tion on our complete line of butterfly, ball and — Gates & Hoists 
on maker’s anemometers, wind re- cone valves, write to the S. Morgan Smith p sm Rakes 
corders, pilot balloon theodolites, ete. Company. York. Pennevivanic. umps ccessories 
—W. & L. E. Gurley, Troy, N. Y. — ; . 


Circle 651 on inquiry card. | HYDRODYNAMICS 


Purge Meter. New 2-page Bulletin 
135 describes maker’s “Sho-Rate 50” ' , 
purge meter for metering small flows. :, Di 
—Brooks Rotameter Co., Lansdale, Pa. y Rotovalves — 

Circle 652 on inquiry card ' —_~e Beil Valves 
bai digas mee E g Butterfly Controllable-Pitch 


Flow and Pressure Control. New 6- Valves Ship Propellers 
page Bulletin 285-M30 describes AFFILIATE: S. MORGAN SMITH, CANADA, LIMITED, TORONTO 
For more information circle 172 on inquiry card. 
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4," DIAL 
THERMOMETERS 


Made in 3 types to 
suit any requirements. 
Rigid stem, wall or 
flush mounted, 11 
inches of scale read- 
ing. Interchangeable 
with standard indus- 
trial separable sock- 
ets. Stem can be 
placed at any angle 
and case can be ro- 
tated to any readable 
position. 


RECORDING 
THERMOMETERS 


Twelve inch die-cas? 
aluminum case with 
black or white wrinkle 
or satin finish. Single 
or multiple pen con- 
struction. Electric or 
spring wound clock, 
24 hour or 7 Day Rev- 
olution, Flexible Ar- 
mor and bulb of stain- 
less steel. Ranges —40 
+950°F or Equivalent 
in 





INDUSTRIAL 
THERMOMETERS 


Red-Reading Mercury 
—Extruded brass case 
— chrome finish. 
Ranges —40 + 950°F 
or Equivalent in °C. 


RED-READING 
MERCURY 
LABORATORY 
THERMOMETERS 


Thoroughly annealed 
for permanent accu- 
racy. Complete line 
A.S.T.M. and fractional 
division types. 


Write For Catalog Information 


PALMER 


THERMOMETERS, INC. 


Cincainnot: 12 Ohio «+ ME 


For more information circle 173 on inquiry card. 
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NEW LITERATURE 


maker’s flow and pressure control in 
water filtration and waste treatment 
plants.—Builders-Providence, Inc., 345 
Harris Ave., Providence, R. I. 

Circle 653 on inauiry card. 





Metering and Feeding. New 2-page 
Application Memo K13 describes re- 
moval of precipitated colloidal impuri- 
ties automatically in refining of raw 
sugar beet juice by proportional feed- 
ing and metering.—B-I-F Industries, 
Inc., 345 Harris Ave., Providence, R. I. 

Circle 654 on inquiry card. 


Air Meters. New 4-page Bulletin 
A-8 describes maker’s “Tool-om-eter 
and Drill-om-eter’” compressed-air 
meters that indicate flow rate of air 
to pneumatic tools, equipment, etc. 
—New Jersey Meter Co., Plainfield, 
Ni. 2. 

Circle 655 or nqu 


ry card. 


Pumps. New 16-page Bulletin S- 
1254 illustrates and describes maker’s 
controlled capacity pumps and liquid 
proportioning equipment.—Philadel- 
phia Pump & Machinery Co., Ince., 
Phila., Pa. 


656 or ard. 


RECORDING, 

DATA PROCESSING 
Data Processing. New 16-page issue 
of “CEC Recordings” (Vol. 9, No. 4) 
features article on “DataTape to 
Speed Aviation Testing.”—Consoli- 
dated Engineering Corp., 300 N. Sierra 

Madre Villa, Pasadena 15, Calif. 

Circle 657 on inquiry ard 


Digital Data Recorder. New 14-page 
catalog describes maker’s “RBI” (Re- 
sistance Bridge Indicator) systems for 
digital data recording with the “200 
series” resistance bridge indicator.— 
American Helicopter Div., Fairchild 
Engine & Airplane Corp., 1800 Rose- 
crans, Manhattan Beach, Calif. 

Circle 658 on inqu 


iry card. 


X-Y Plotters. New 6-page folder 
describes and illustrates maker’s X-Y 
plotters and recorders for binary, 
binary coded decimal or decimal in- 
puts.—Librascope, Inc., 808 Western 
Ave., Glendale, Calif. 

Cc rcle 659 ' nauiry ard 


Data Repeaters. New 6-page Bro- 
chure A-2372 describes maker’s a-c 
data repeaters used to repeat data to 
aircraft navigator and pilot, for re- 
cording temperature, fuel quantity, 
ete.—AC Spark Plug Div., Electronics 
Div. of General Motors Corp., 1925 E. 
Kenilworth Place, Milwaukee 2, Wisc. 


Circle 660 on inquiry card. 


Oscillographs. New 16-page leaflet 
describes maker’s “Type MRC-21” 
strain gage control unit, “Type S20” 
aircraft oscillograph, “Type RS-20” 
portable strain indicator, etc.—Hatha- 
way Instrument Co., 1315 S. Clarkson 
St., Denver 10, Colo. 


Circle 661 on inquiry card 


Digital Recording Systems. New 8- 
page booklet describes maker’s digital 
recording systems which collects data 
relative to temperature, pressure, 
weight, speed, etc.—Metrotype Corp., 
Michigan City, Ind. 

Circle 662 


inquiry card 


Data Reduction. New 2-page illus- 
trated booklet describes maker’s ‘‘Van- 
guard” motion analyzer that permits 
data reduction from photographed in- 
formation.—Vanguard Instrument 


a 184 Casper St., Valley Stream, 


Circle 663 on inquiry card. 


Potentiometer. New 2-page bulletin 
describes maker’s “Model 2705” re- 
cording potentiometer.—Westronics, 
Inc., 3605 McCart St., Fort Worth, 
Tex. 

Circle 664 on inquiry card 


Curve Tracer. New 8-page booklet 
describes maker’s “Type 570” char- 
acteristic-curve tracer which plots 
vacuum tube characteristics over a 
wide range of operating conditions. 
~Tektronix, Inc., P. O. Box 831, Port- 
land 7, Oregon. 

Circle 665 r inquiry cara 


Ballistocardiograph. New set of 
bulletins describes maker’s “Arbeit 
d-v-a” ballistocardiograph for record- 
ing all functions of motion imparted 
by cardiac systole.—Industrial De- 
velopment Labs., Inc., 17 Pollock Ave., 
Jersey City 5, N. J. 

Circle 666 


TIME, COUNT 


Time Measuring System. New 2- 
page bulletin describes maker’s 
“Model B-4” time measuring system 
for measuring delay time of delay 
lines, pulse-forming networks, etc.— 
Rutherford Electronics Co., 3707 S. 
Robertson Blvd., Culver City, Calif. 

Circle 667 on inquiry card. 


Timer. New 2-page bulletin presents 
electrical and mechanical applications 
of maker’s “M.G.” timer.—Gorrell & 
Gorrell, Haworth, N. J. 

Circle 668 on i r 


Time Recorder. New 4-page bro- 
chure describes maker’s time recorder 
and totalizer for computing and regis- 
tering total operations time, etc.— 
Standard Instrument Corp., 657 
Broadway, New York 12, N. Y. 

Circle 669 on inquiry card. 


Time Indicators. New 2-page Bul- 
letin 5 describes maker’s hermetically- 
sealed elapsed-time indicators with 
1.5-in. diam.—Haydon Mfg. Co., Inc., 
Torrington, Conn. 


Circle 670 on ina 


Counter Assembly. New 2-page Bul- 
letin B-462 presents specifications of 
maker’s “Model 4-H-8455” counter 
assembly for 50,000 pn1.i—Durant Mfg. 
Co., Milwaukee, Wis. 

Circle 671 on inquiry card. 


Periodic-Reverse Units. New 2-page 
bulletin pictures and describes maker’s 
“Model 500” periodic-reverse units 
for copper and silver plating.—Unit 
Process Assemblies, Inc., 75 E. 4th St., 
New York 3, N. Y. 


Circle 672 on inquiry card 


COMPUTERS 


Card Detector. New 4-page _ illus- 
trated folder presents details on 





Ree, 
j 


0 A 6 f “AN EXTENSION 
OF HUMAN VISION" 
TT ey j j 


| maker’s duplicate card detector which 

| segregates multiple-item groups of 

punched cards for separate summari- | 

zation.—Remington Rand Div., Sperry | 

Rand Corp., 315 Fourth Ave., New | 

York 10, N. Y. 
Circle 673 on 


emi 


ff 


nquiry cara 


Computer Components. New 12-page | 
Brochure TDS-2300 describes maker’s 
“Servomation” electromechanical gen- 
eral-purpose analog-computer com- 
ponents. Includes demodulator, servo 
amplifier, Servoscope, Servoboard, 
etc.—Servo Corp. of America, 20-20 
Jericho Turnpike, New Hyde Park, 
Lie dg he es 

Circle 674 on inquiry card 


DIGITAL CONVERTERS 


Digital Converter. New 6-page fold- 
er describes maker’s analog-digital 
converter which transfers data from 
shaft to code discs.—Librascope, Inc., 
808 Western Ave., Glendale, Calif. 

Circle 675 on inquiry card. 





Excess 
Pressure 





Digital Converter. New 8-page illus- | 
trated brochure describes maker’s 
analog-to-digital converter and sys- 


RAILROAD’S USE OF 
CLOSED-CIRCUIT TV hs ae 67 rag Inc., Pas; | 
| Cloverfie 7d., anta Monica, Calif. | 
BY DAGE SPEEDS | ee eee 
FREIGHT-CAR HANDLING TESTING, 
INSPECTION 


Hardness Tester. New 6-page Bul- 
letin 5501 pictures and describes mak- 
er’s “Model 164 Dyhedron” dynamic 
diamond tester for measuring hard- | 
: hetaly identiGes eac ness and lubricity of materials.— | 
operator completely identifies each Taber Instrument Corp., 111 Goundry 
car, quickly and safely, regardless St.. N. Tonawanda. N. Y 
of weather. Sorting and regrouping Circle 677 ke inquiry card. 
of trains are expedited and costly 
errors are avoided. 


be 


piu 


The safety of your pressurized 
equipment and your personnel de- 
pends upon the precision and accur- 
acy of your rupture discs. Baker’s 
long experience in the handling and 
fabrication of metals to minute tol- 
erances is your best assurance of a 
product that will perform to specifi- 
cations. Baker rupture discs are 
available in base metals, and in 
corrosion-resistant precious metals. 
They are made to your order for 
pressures up to thousands of pounds. 


DAGE TV is in daily use at the Poio- 
mac Yard at Alexandria, Va., whicl 
serves five large railroads. As incom- 
ing trains move across viewing screens 
at a central control station, the 


Humidity Chamber. New 4-page 
Bulletin 5525 illustrates maker’s an- 
nular mechanical convection-controlled 
relative-humidity chamber.—Blue M 
Electric Co., 138th & Chatham St., | 
Blue Island, Ill. 

Circle 678 on inquiry card 


IN BUSINESS, INDUSTRY AND EDUCATION, 
closed-circuit DAGE TV is proving 
itself every day in scores of ways. 
Business records are inspected and 
signatures verified ... dangerous 
operations are viewed safely... 
inaccessible devices are easily super- 
vised .. . training groups view special 
processes and operations at distant 
locations .. . careful security watches 
are kept on key points. 


Surface Profiles. New 4-page Form 
B2 presents line of instruments for 
measuring surface characteristics and 
displacements.—Micrometrical Devel- 
opment Corp., 2821 S. State St., Ann 
Arbor, Mich. 

Circle 679 on inquiry card. 
High-Current Test Instruments. New 
INEXPENSIVE TO INSTALL AND OPERATE, pe spe age eearvg 5 — — | 

. . : i er’s line of portable high-curren 
roe sie is a visual pac om pays for “Multi-Amp” test instruments.—Mul- | 
itself many times over. Whatever your ti-Amp Corp., 10 Third St., Newark, 
business ... find out how closed- \ ee 
circuit TV by DAGE can improve Circle 680 on inquiry card 
your operations and lower costs in Thickness Tester. New 2-page de- | 


Send for the free book- 
let, ‘Baker Rupture 
Discs.” Information 
and data to help you 
select the type of 
dise that will give 


many ways. For a free booklet 
detailing DAGE equipment and 
installations, write, wire or phone 
Dept. IA-1, DAGE TELEVISION, 
Michigan City, Indiana... 
Michigan City 3-3251. 


a 


TELEVISION 

: Division of ‘ 

Thompson Products, Inc. 

Michigan City, Indiana 

IN CANADA DISTRIBUTED BY ROGERS MAJESTIC 
ELECTRONICS, LIMITED, TORONTO, ONTARIO. 


For more inforr 








nation circle 174 on inquiry card. 


scriptive bulletin illustrates maker’s 


“Dermitron” non-destructive thickness | 
tester.—Unit Process Assemblies, Inc., | 


75 E. 4th St., New York 3, 


N. Y. 
Circle 681 on inquiry card. 


] 


ELECTRICAL, ELEC- 
TRONIC INSTRUMENTS 


Plug-in Units. New 40-page illus- 
trated Catalog 827 presents circuits 
and specifications on maker’s 36 plug- 
in basic circuits used for design and 
production of electronic equipment.— 
EECO Production Co., 506 E. First 
St., Santa Ana, Calif. 

Circle 682 on 


inquiry card. 


you absolute 
protection. 





& COMPAWY INC 


METALS 





113 ASTOR STREET, NEWARK 5, N. J 
NEW YORK e CHICAGO 
SAN FRANCISCO e LOS ANGELES 





For more information circle 175 on inquiry card 
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A PRECISION 


i = 0 2m CO) ~) 23 > 


X-Y 


RECORDER 


CURVE DRAWING 


AUTOGRAF 


aaelelameatila. 


POINT PLOTTING 


CURVE FOLLOWING 


MODEL 1. 


Drum 


type, 


accepts 8%” x11” graph paper; 


traverses each axis in 1 second; has full scale 
ranges of 5 millivolts to 100 volts; zero set any- 
where on paper; portable, self- contained; avail- 
able also as a curve follower for electrical read- 
out of drawn curves. 


AUTOGRAF Recorders, MODELS 1 and 2, 


provide all the features needed for 


graphic recording of test data, point plotting, and curve following for readout 


MODEL 2 


purposes. 


Flat bed type, accepts 11” x 16%” 
graph paper; same speeds, sen- 
sitivities and ranges as Model 1; 
zero set anywhere on paper plus 
one full scale length of zero off- 
set; inputs provided for analog 
recording, point plotting from 
digital sources, and curve follow- 
ing for computer or data reduc- 
tion. 

Write 
struments 


for bulletins describing these in- 
and accessories available for 


point plotting, curve following, and card _ translating. 


F. L. MOSELEY CO., 409 North Fair 


For more information c 


ircle 176 on inquiry card. 


Qoks Avenue, Pasadena 3, California 


-POLYFOAM 


BLACK NYLON 
SCREWS and 
NUTS 


_ bushings, washers, etc. ‘ 
ia. stock 6-32, ee 10-32 


NYLON 
Cable Clips 





Paanon tee wiring, hina we 
‘stock lttietence’ * 


. Ces 
more information circle 177 on inquiry card. 
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PACKERS 


Foamed Polystyrene 


FOR INSTRUMENTS 


The Unique Cellular Plastic That 
Solves Protective Packaging Prob- 
lems For All Delicate Equipment. 
PLATFORMS e INSERTS e DIVIDERS 


@ EXTRAORDINARY CUSHIONING 
e STREAMLINES PACKAGING 
e ECONOMICAL 
e SHOCK ABSORBENT 


Write for Data and Working Sample of 
Polyfoam Platform Today. 


POLYFOAM PACKERS DIVISION 


. 6415 N. California Ave. 
g lobule. et §=§©6 Chicago 45, Illinois 


For more information circle 178 on inquiry card. 





NEW LITERATURE 


Transistor Circuits. New 8-page 
booklet describes typical “Type 
2N107” transistor circuits ——General 
Electric Co., Schenectady 5, N. Y 

Circle 683 on 


Proximity Meter. New 28-page 
Technical and Application Manual 
TM-951-1 describes maker’s proxim- 
ity- -meter capacitance-gage for meas- 
uring minute variations in capaci- 
tance.—Fielden Instrument Div., 
Robertshaw-Fulton Controls Co., 2920 
N. 4th St., Phila. 33, Pa. 

Circle 684 on in 





inquiry card. 


Quiry card. 


Oscillograph. New 16-page issue of 
“Oscillographer” (Vol. 15, No. 3) de- 
scribes maker’s cathode-ray oscillo- 
graph display system used with high- 
speed electronic computers.—Allen B. 
DuMont Labs., Inc., 760 Bloomfield 
Ave., Clifton, N. J. 

Circle 685 on ilnquiry card. 


Oscilloscope. New 4-page brochure 
describes maker’s “Model 411 Easy- 
Six” oscilloscope for precision testing. 
—Laboratory for Electronics, Inc., 75 
Pitts St., Boston 14, Mass. 

Circle 686 on inquiry card. 


Servoscope. New 4-page folder pre- 
sents industrial applications and spec- 
ifications of maker’s “Servoscope” 
for measuring gain and phase shifts 
in servosystems.—Servo Corp. of 
America, 20-20 Jericho Turnpike, New 
Hyde Park, L. I, N. Y. 

Circle 687 on inquiry card. 


Servo Amplifiers. New 8-page folder 
describes maker’s “Models B-1, B-2, 
and B-3” magnetic servo amplifiers 
used in servo systems.—Feedback 
Controls, Inc., 1332 N. Henry St., 
Alexandria, Va. 

Circle 688 an nquiry ara 


Capacitor Leakage Tester. New 2- 
page bulletin describes maker’s “Mod- 
el 393” capacitor leakage tester for 
detecting leakage in paper, mica, or 
ceramic capacitors.—Simpson Electric 
Ge 5200 W. Kinzie St., Chicago 44, 
Ill. 


Digital Voltmeter. New set of bul- 
letins (100, 240 & 241) describe and 
illustrate maker’s “Models 450 & 451” 
digital voltmeters for measuring, dis- 
playing and recording analog com- 
puter outputs automatically in digital 
form.—Non-Linear Systems, Inc., Del 
Mar Airport, Del Mar, Calif. 

Circle 690 on inquiry card. 

Frequency Measurement. New 6- 
page issue of “Hewlett-Packard Jour- 
nal” (Vol. 6, No. 12) features article 
on “A Simple Precision System for 
Measuring CW and Pulsed Frequen- 
cies Up to 12,400 MC.”—Hewlett- 
Pasaat Co., 275 Page Mill Rd., Palo 
Alto, Calif. 

Circle 691 on inquiry card. 

Voltage Divider. New 8-page issue 
of ‘Experimenter” (Vol. 30, No. 3) 
describes maker’s voltage divider for 
d-c and audio frequencies.—General 
Radio Co., 275 Massachusetts Ave., 
Cambridge 39, Mass. 

Circle 692 on inquiry card. 


Electronic Instruments. New set 
bulletins describe maker’s incidental- 
frequency modulation meter, stop at- 
tenuator, multi-purpose signal gen- 





erator, “Vibrotron” digital pressure 
gages, etc.—Byron Jackson Co., 492 
E. Union St., Pasadena, Calif. 

Circle 693 on inquiry card. 


Electrical Test Instruments. New 4- 
page booklet describes and illustrates 
maker’s impedance bridge, a-c and d-c 
generator-detector, ‘‘Dekavider” po- 
tentiometer for rack mounting, ete.— 
Electro Measurements, Inc., 4213 S.E. Tree) 
Stark St., Portland 15, Oregon. ge 


Circle 694 on inquiry card. 





Laboratory Electrical Instruments. 
New 4-page bulletin describes maker’s : - ee a . 
laboratory instruments for a-c and precision electro-mechanical i= 
d-c measurements.—Physics Research | Hae = 
Labs., Ine., 507 Hempstead Turnpike, 
W. Hempstead, N. Y. 

Circle 695 on inquiry card. 


RE RCR Sas 


convert shaft rotation do not return to zero follow shaft rotat 


4 : digit vhen cu tist d of n either direction 
Amplifier. New 2-page bulletin pre- io cigits Seen pachate ties hia sSoasicit aie 


sents specifications of maker’s “CA- 
401” current amplifier for converting | ~ : . 
small voltage changes from high im- : if 
pedance source into large current | : zs 
changes for low impedance loads.— | ; 6 : 
Photocon Research Products, 421 N. | oe See - by OEMs Loe 
Foothill Blvd., Pasadena, Calif. | analog-to-digital ° Sa sa Acie ee — 
Circle 696 on inquiry card conversion : pes 
Power Circuit Analyzer. New 4- - 7a 
page folder presents specifications of | in 
maker’s power circuit analyzer for data reduction 
measuring current, voltage, power 
factor and line frequency.—Physics : — 
Research Labs., Inc., 507 Hempstead plug ‘em in to printer, 
Turnpike, W. Hempstead, N. Y. tape or card punch, 
Circle 697 


on inquiry card. lamp bank 


ni 


automation 


Electronic Equipment. New 24-page 
booklet describes corporation’s facili- 
ties and personnel for production of kits are available for installing 
precision electromechanical, electronic Digitizers “ Bristol, Brown, and 
and electric equipment.—Telectro In- other seff-batancing potentiometers 
dustries Corp., 35-16 37th St., Long 
Island City 1, N. Y. 

Circle 698 on inauiry ard. 


Oscilloscope. New 4-page bulletin | 

presents specifications on maker’s DIGITIZERS G&@ ie ce ’ 
“Model K-26” dual-channel oscillo- | a ee Lg ac 
scope.—Electronic Tube Corp., 1200 oT ; | 

E. Mermaid Lane, Phila. 18, Pa. = Pie wa 


Circle 699 on inquiry card. § trade mark 





























Servo Amplifier. New 2-page illus- | . 
trated bulletin describes maker’s (other people 
“Type T1616JC” magnetic servo am- make digitalizers) 
plifier used in servo systems employ- 
ing two-phase 400-cycle induction mo- 
Set eg am a Misery 

d., osset, L. I., N. Y. 

7 Circle 700 on inquiry card. accuracy 








Oscilloscope. New 2-page bulletin 
describes maker’s ‘Model 315” 5” os- 
cilloscope for general applications.— 
Precise Development Corp., Ocean- 
side, N.Y 


solenoid retracts 


precision made brushes between readings 


cle 701 on inquiry card. SS Et ol 


Printed Circuit Layouts. New 2- double brushes p eliminates 
page Bulletin 163 describes maker’s a EUR weer 
self-sticking pre-cut terminal circles 
and connector strips for printed cir- 
cuit master layouts—W. H. Brady mae 
Co., 727 W. Glendale Ave., Milwaukee geor backiosh anc 
12, Wise. wear have no prevent NOW sold 

Circle 702 on inquiry card. [bearing] on accuracy ambiguous | directly from *WRITE 
readout factory to you 
Carrier-type Amplifier. New 4-page : 
bulletin presents specifications of 
maker’s “Model EKA-1D” control sys- 
tem using 3-ke-carrier amplifier for i Abra 
use with inductive or reluctance pick- precinoe: S68 
ups.—Crescent Engineering and Re- 
search Co., 11632 McBean St., El 
Monte, Calif. ' 

Circle 703 on inquiry card. 6044 west jefferson boulevard * 


Power Amplifier. New 4-page bul- gles angeles 16, california 


letin describes maker’s “Model PFB- fe I 
150WD” power amplifier—Gotham : 





information circle 179 on inquiry card. 
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SERVO 
INSTRUMENTS 


for Automatic Measurement 
and Control 


RESISTANCE BRIDGE INDICATOR 
Models 101A and 201 


VOLTAGE RATIO INDICATOR 
Model 301A 


Servo Instruments for automati- 
cally presenting data and con- 
trolling systems from the output 
of resistance bridge and voltage 
circuits. 

Data presented and systems 
controlled automatically from 
the output of circuits such as: 


e Strain Gages 

e Force & Torque pick-ups 
e Pressure Pick-ups 

e Position Pick-ups 

e Resistance Thermometers 


e Accelerometers 


AMERICAN 
HELICOPTER (“~~ 


DIVISION OF FAIRCHILD ENGINE AND AIRPLANE CORPORATION 
COSTA MESA, CALIFORNIA 


mation circle 180 on in 


HARDNESS 
TESTING... 


done WITH NO MENTAL 
HAZARDS. The SCLERO- 
SCOPE has done it for the 
past 50 years. 


quiry card. 





In general use 
for specification 
purposes. Sim- 
ple, sturdy 
Comparatively 
inexpensive. 


Illustrated 
bulletins 


free 


The Shore Instrument 
& Mig. Co., Inc. 


90-35 Van Wyck Expressway 
Jamaica 35, N. Y. 











For more information circle 181 on inquiry card. 
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Vol. 2 


| 


NEW LITERATURE 


Audio Development Corp., 2 West 46 
St., New York 36, N. Y. 


Circle 704 on inquir 





tx 
RADIOACTIVITY oH 


Nuclear Reactor Control. New 8- 
page brochure lists maker’s nuclear 
reactor controls including: amplifiers, 
power supplies, detectors and record- 
ers.—Industrial Div., Minneapolis- 
Honeywell Regulator Co., Phila. 44, 
Pa. 

circle 7O5S on inquiry card 


Reactor Simulator. New 4-page 
Folder ND46-70-700 describes maker’s 
nuclear reactor simulator.—Leeds & 
Northrup Co., 444 N. 16th St., Phila. 
30, Pa. 

circle 706 on inquiry card 


Radiography. New 8-page issue of 
“Radiation Digest” (Vol. 2, No. 3) 
presents article on the “Effect of 
Focal Spot on Radiography.”—X-Ray 
Dept., General Electric Co., 4855 Elec- 
tric Ave., Milwaukee 1, Wisc. 


Circle 707 on inquiry card. 


Exploration Counter. New 4-page 
Bulletin 130 presents specifications 
on maker’s “Model SC130GP” explor- 
ation counter for carborne survey, 
hole probing, ete.—Mount Sopris In- 
strument Corp., 1320 Pearl St., Bould- 
er, Colo. 

Circle 708 on inquiry card. 


Radioisotopes. New 4-page Bulletin 
367 presents list of maker’s acceler- 
ator-produced radioisotopes.—Nuclear 
Science and Engineering Corp., P. O. 
Box 10901, Pgh. 36, Pa. 


Circle 709 on inquiry 


cara 


Pulse-height Analyzers. New Data 
Sheets RIDL 114-5 list features of all 
existing single-channel pulse-height 
analyzers.—Radiation Instrument De- 
velopment Lab., 2337 W. 67th St., 
Chicago 36, Ill. 

Circle 710 


\\ SK = 

OPTICAL UW) 

_* Ce 

Infrared Optical Systems. New 4- 
page leaflet describes maker’s elec- 
tronic optical systems used for detec- 
tion and reception of invisible light 
in infrared range of spectrum.— 
Meyer-Opticraft, Inc., 39 West 60 St., 
N. x. ©. Bay Ne 


Circle 711 on inquiry card 


Spectrophotometer. Ncw 2-page bul- 
letin describes maker’s “Spectral- 
polarid” spectrophotometer for meas- 
uring transmissibility of light through 
substances.—Curtiss-Wright Corp., 
Caldwell, N. J. 


Circle 712 on 


nquiry cara 


Photomicrography. New 6-page Data 
Sheet 2-9 pictures and _ describes 
maker’s “Model U” universal photo- 
micrographic camera.—Brinkmann In- 
struments, Inc., 378-380 Great Neck 
Rd., Great Neck, L. I., N. Y. 


Circle 713 on 


inquiry card 


Photography. New 60-page booklet 
“How to Organize and Operate Photo- 
graphic Service Departments” dis- 
cusses purposes and applications of 
service photography, etc. Price 50¢c.— 
— Kodak Co., Rochester 4, 
Non: 


Circle 714 on inquiry card 


Photography. New 52-page Booklet 
S-8 “Photographic Production of 
Slides and Film Strips’ discusses 
photographing flat copy, making 
black and white positives, etc. Price 
2 % ae Kodak Co., Rochester 
ae i A 


rcle 71S on 


MAGNETICS 


Magnets. New 4-page Bulletin 15 
lists types of “Indox I’’ ceramic per- 
manent magnets available for experi- 
mental purposes.—Indiana Steel Prod- 
ucts Co., Valparaiso, Ind. 

Circle 716 on inquiry card. 


Magnetic Test Limits. New 4-page 
Technical Bulletin DMF-1 presents 
article “Magnetic Test Limits for 
Standard El Laminations.”—Thomas 
& Skinner Steel Products Co., Inc., 
1120 E. 23rd St., Indianapolis, Ind. 


Circle 717 on inquiry card 


MOTION 


Acceleration Pickups. New 4-page 
product description sheet describes 
maker’s acceleration pickups (linear 
voltage-divider pickoff and switching- 
type).—Cedar Engineering, Inc., Min- 
neapolis, Minn. 


Circle 718 on inquiry card. 


Vibration Control. New 2-page Bul- 
letin 500-4 describes maker’s “Model 
4” electronic “Vibraswitch” which 
automatically cuts-out in the event of 
excessive vibration protecting heavy 
equipment against damage.—Beta 
Corp., Forest Ave. at Ridge Rd., Box 
8625, Richmond 26, Va. 


Circle 719 or 


ANALYTICAL, }:: 
LABORATORY =~ 


Analytical Instruments. New 6-page 
folder presents a bibliography and 
index of descriptive literature and re- 
prints that cover maker’s line of ana- 
lytical instruments.—Baird Associ- 
ates, Inc., 33 University Rd., Cam- 
bridge 38, Mass. 

Circle 720 on inauiry ard 


pH Control. New 4-page Data Sheet 
700(2) describes and illustrates meth- 
ods for controlling pH and redox in 
industrial waste treatment processes. 
—Leeds & Northrup Co., 4934 Stenton 
Ave., Phila. 44, Pa. 


Circle 721 n inquiry card 


pH Equipment. New 16-page Bul- 
letin Q1305 presents features of 
maker’s pH recorders and controllers, 
strip-chart recorders for pressure, 
liquid level, temperature, etc.—Bristol 
Co., Waterbury 20, Conn. 


Circle 722 on inquiry card. 





pH Equipment. New 4-page Specifi- 
cation Sheet 425 is “Buyers Guide” 
for pH equipment, including a chart for 
selecting correct replacement or addi- 
tional equipment for pH installations. 
—Beckman Div., Beckman Instru- 
ments, Inc., Fullerton, Calif. 


Circle 723 on inquiry card. 


Recording Spectrophotometer. New 
4-page Bulletin CH-310 describes 
maker’s “H 800” recording infrared 
spectrophotometer.—Jarrell-Ash Co., 
26 Farwell St., Newtonville 60, Mass. 


Circle 724 on inquiry card 


Spectrometer. New 6-page brochure 
describes maker’s “Tri-Carb” liquid 
scintillation spectrometer for counting 
tritium and carbon samples.—Packard 
Instrument Co., P. O. Box 428, La- 
grange, Ill. 


Circle 725 on inquiry card. 


Spectrograph. New 4-page Bulletin 
52 presents specifications on maker’s 
3-meter concave-grating spectrograph. 
—Baird Associates, Inc., 33 University 
Rd., Cambridge, Mass. 

Circle 726 on inquiry 


Lab Apparatus. New 20-page issue 
of “Burrell Announcer” (No. 55, 9, 59) 
describes maker’s three-speed stirrer, 
micromet etcher, mercury dispenser, 
ete.—Burrell Corp., 2223 Fifth Ave., 
Pgh. 19, Pa. 

Circle 727 on inquiry card. 


Laboratory Heater. New 2-page 
Bulletin 626 presents applications and 
features of maker’s “Ful-Kontrol” 
heater.—Precision Scientific Co., 3737 
W. Cortland St., Chicago 47, Il. 


Circle 728 on inquiry card. 


Dual Titrometer. New 4-page Bul- 
letin 615 pictures and_ describes 
maker’s “Precision-Shell” dual titrom- 
eter that permits two different ti- 
trations to be run at same time.— 
Precision Scientific Co., 3737 W. Cort- 
land St., Chicago 47, Ill. 


Circle 729 on inquiry card. 


POWER SUPPLIES 


Voltage Controller. New 2-page 
Bulletin 3.14 describes maker’s Reg- 
ohm finger-type VF control for in- 
verters and motor-alternator sets.- 
Electric Regulator Corp., Norwalk, 
Conn. 


Circle 730 on inquiry card. 


Power Supply. New 4-page folder 
pictures and _ describes maker’s 
“N-401” high-voltage (500 to 1800 v 
d-c) power supply.—Hamner Elec- 
tronics Co., Inc., P. O. Box 531, Prince- 
ton, N. J. 


Circle 731 on inquiry card. 


Power Supplies. New 2-page bul- 
letin describes maker’s “R-10” super- 
regulated (better than 0.07% regula- 
tion) power supply for 200-325 v de. 
—Laboratory of Electronic Engineer- 
ing, Inc., 413 L Street N. W., Wash- 
ington, D. C. 


Circle 732 on inquiry card. 


Power Supply. New 4-page Supple- 
ment 1A describes maker’s 1.5-amp 
regulated d-c power supply.—Lambda 
Electronics Corp., 108-02 Northern 
Blvd., Corona 68, N. Y. 


Circle 733 on inquiry card. 
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and 
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EMERY FORCE-MEASURING SYSTEMS 


Emery hydraulic load cells, operating on simple, basic 
principles, are the fundamental solution to any force- 
measuring or weighing problem. Maintenance-free and 
dependably accurate. Emery systems are ideal for: 

* Process Control * Measuring torque and thrust 

* Testing Materials * Tank, bin, platform weighing 
TYPES: Self-contained and open-flow hydraulic, pneumatic, 
standard, and remote indicating, recording . . . RANGES: 0 — 
10,000,000 Ibs. ACCURACY: 1/10 of 1% of range... 
RESPONSE: less than 14 second. 

Since 1872 Emery force-measuring systems have been 
lowest in initial cost and operating expense. Requiring no 
maintenance, some units have been in service 25 years 
without recalibration! 


Write today for information on stock or special designs. 





Hl. EMERY COMPANY, NEW CANAAN 3, CONN, 


, Please send me: 
we ( Literature on hydraulic weighing 
nes C) Literature on pneumatic weighing 
i ee Bi 
NAME___ =s ice cpadeiap iliac 


ES TEE SS ee Cae ne Ve 
Attach to, or write on, your company letterhead. 











For more information circle 182 on inquiry card. 
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NEW LITERATURE 


RESISTORS, 
POTENTIOMETERS 


Resistors. New 8-page Bulletin G-la 
presents data on construction, specifi- 
cations, terminations, etc., on maker’s 
“Type MV” high-voltage resistors.— 
International Resistance Co., 401 N. 
Broad St., Philadelphia 8, Pa. 

Circle 734 on inquiry card. 


Resistors. New 20-page Bulletin 
LC-1030A _ pictures and _ describes 
maker’s wire-wound encapsulated re- 
sistors—Cinema Engineering Co., 
1100 Chestnut, Burbank, Calif. 


Circle 735 on inquiry card. 





Boron Carbon Resistors. New 4- 
page Bulletin B-6a presents data and 
NOW WITH CLARY NUMERICAL DATA PRINTERS you have a choice of ie weer a 

S : . or: ° | "1S . sis :—_ mn « 
machines which convert your output to printed digital recording. | ine: Co. 201 MN. Bread Bt. 


Now, to solve a wide variety of recording applications, choose Clary Phila. 8, Pa. 

models capable of accepting either serial-type entry or parallel entry. Circle WOK on lnnuiry. card 

The low cost and extreme flexibility of Clary automation equipment Potentiometers. New 2-page illus- 
have already made it a prime factor in science and industry—including toate Waliotin deseutan makes 15% ” 
automatic printing of computers; analog-to-digital converters; scales; high-precision ganging potentiome- 
digital voltmeters; automatic production devices; ters——DeJur-Amsco Corp., 45-01 
electronic counters; inventory systems; tempera- Northern Blvd., Long Island City 1, 
ture and pressure-recording systems; weather ob- / N. Y. 


j . j j / adding cash . : 
servations; laboratory instrumentation. i = a Te ey Paes eee oF 


We also engineer and produce the versatile Clary Resistors. New 2-page bulletin pic- 
Input Keyboard, Printing Timer, and other spe- Bombe pec tures and describes maker’s encapsu- 
cialized counting and recording equipment. Call aes lated precision wire-wound resistor.— 
or write: Electronics Division, Dept. IA 105, Clary emer RHO Engineering Co., 4205 Sepulveda 
Corporation, San Gabriel, California. Blvd., Culver City, Calif. 

Circle 738 on inquiry card. 


ore information circle 183 on inqui d. : . r 4 

pe satelite Reese i. Bsa Potentiometer Checker. New 2-page 
specification sheet describes maker’s 
“Model PC-15” potention.eter checker 


OPERATION _ mercury egy ender mage on i 
vapor ngage ig ore ee 37 W. 20th 
t., N f I. site 
SPEED RECORDER detector wee ie mses a ai alla ae, 


Precision Potentiometers. New 2- 
: page bulletin pictures maker’s “Series 
de plant or lab atmospheres K-200” 2-in precision potentiometers 
used for low-torque, high-function- 
angle applications.—DeJur-Amsco 
Corp., 45-01 Northern Blvd., Long 
Island City 1, N. Y. 

Circle 740 on inquiry card 








tells instantly when a hazard exists 


Resistors. New 8-page Catalog R-2 
describes maker’s ‘“Precise-Ohm” 
fixed resistors, ferrule terminal, pig- 
tail, adjustable, tapped and multi- 
‘ section resistors.—Precision, Inc., 730 
Tachometer, which automatically re- Lyndale Ave., N., Minneapolis, Minn. 
cords performance of any machine. . 

Circle 741 on inquiry card. 





Accurate control of production ma- 
chinery is assured by the Type 315 


The instrument shows speed and rate i . = A 
of production—changes in speed, start- Tape Resistors. New 4-page Bulletin 


ing and stopping times, duration of HEC-1 describes maker’s tape re- 


production and idle times, ete. sistors and their use in miniaturiza- 
Meter is calibrated in mercury concen- acest ‘ ate 
¥ : tion and printed circuitry.—Hansen 


The 8” chart can be graduated to re- . . + ad: q . 

cord any specific output that is de- ac ae nate ope a hae Electronics Co., 7117 Santa Monica 

pendent on speed-rpm, fpm, papers per aN 0S G SUN-SCINS TESS ON e nig Blvd., Los Angeles 46 Calif. 

hour, etc. Either 12- or 24 hr records sensitivity scale of Model 23, illus- es , : a , 

are available. A rugged clock movement trated. Wt.: 7 Ibs.; size 13’ x 812" x Circle 742 on inquiry card 

drives the chart, and an operation rec- 42". Three models for varying ranges. P 

ord is made with red ink. Write for bibliography on the mer- P dnd 

Construction is based on the centrifugal cury vapor hazard, and literature on RELAYS, . 

principle, which affords a powerful and Kruger Mercury Vapor Meters. SWITCHES 

uniform action. It is entirely indepen- ge game H 

dent of temperature change or mag- i a : 

ion eens —™ « @ Electronic Relay. New 2-page bul- 
Sethi tt letin describes maker’s_ electronic 

Amthor Testing Instruments Co., Inc, = overload relay—Morrow Products, 

45-53 Van Sinderen Ave. Brooklyn 7, N. Y. BOX 164° SAN GABRIEL, CALI F. Inc., 3339 Forbes St., Pgh. 13, Pa, 

Circle 743 on inquiry card. 

















For more information circle 184 on inquiry card. For more information circle 185 on inquiry card. 
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Quality Construction 
—manufactured with 


- o 
Designed—with 
fresh, new ideas 
—manufactured 

with the newest, 
money-saving 
production techniques 


RELAYS 


are standouts for 
ol-Ta Cela aar-laler— 
... built to last! 


One of today’s most versatile relay lines, 
AEMCO relays are “first choice” for more 
than 100 of the top names in American in- 
dustry. Design and construction is tops—for 
only the finest materials are used in AEMCO 
relays. Specify AEMCO and you're making 
your best relay buy. You'll profit by the 
newest production techniques that speed up 
delivery and save you money. You'll appre- 
ciate the prompt delivery on prototypes, 
the fast tool up for production. You'll find, 
too, that an AEMCO relay has more lives 
than a cat and is built to take it! Actually 
tested on the job, AEMCO relays are de- 
pendable and reliable . . . standouts for 
performance. 

AEMCO relays are available in a wide variety of 
spring and coil combinations, operating poten- 
tials and contact ratings. Types include: Open, 
can, plug-in base, hermetically sealed, midgets, 
dual-purpose, delayed make or break, circuit con- 
trol, current and potential relays. Should one of 
the hundreds of AEMCO relay types fail to meet 
your exact requirements, we will be happy to 
design and build a unit to meet or exceed your 
specifications. 


Vere Jony 
For more information on the stand- 
ard AEMCO relay line, write for 
your free descriptive bulletin today! 





AUTOMATIC ELECTRIC MFG. CO. 


53 STATE ST. * MANKATO, MINNESOTA 





For more information circle 186 on inquiry 





Switches. New 28-page Catalog 83 
presents maker’s line of enclosed 
switches used on alternating or direct 
current industrial applications.—Mi- 
cro Switch Div., Minneapolis-Honey- 
well Regulator Co., Freeport, III. 


Circle 744 on inquiry card 


Relays. New 8-page leaflet presents 
specifications of maker’s relays.— 
Guardian Electric Mfg. Co., 1621 W. 
Walnut St., Chicago 12, Ill. 

Circle 745 on inquiry card 


Switches. Two new 2-page Data 
Sheets (104 & 105) describe maker’s 
2-circuit limit switch and double-pole, 
double-throw environment-free switch. 

Micro Switch Div., Minneapolis- 
Honeywell Regulator Co., Freeport, 


Ill. 
e 746 on inquiry card 


Miniature Relays. New 4-page Bul- 
letin GEA 6346 describes and _illus- 
trates maker’s “2pdt” micro-miniature 
relay for electronic applications in 
aircraft, portable units, ete.—General 
Electric Co., Specialty Control Dept., 
Waynesboro, Va. 

Cir e 747 r nq ry ra 


Switchboard. New 2-page bulletin 
describes maker’s ‘Model 4A30” dial 
telephone switchboard for installations 
requiring 20 to 50 telephones.—Tele- 
com, Inc., 1019 Admiral, Kansas City 
6, Mo. 

Circle 748 nquiry ca 


Sampling Switches. New 4-page 
brochure describes maker’s highspeed 
multi-contact sampling switches. 
General Devices, Inc., P. O. Box 253, 
Princeton, N. J. 

Circle 749 on inquiry <a 


Relays. New 
scribes maker’s 
subminiature  relays.—Filtors, 
Port Washington, N. Y. 

4 > 750 on inauiry ) 


4-page brochure de- 
hermetically-sealed 
Ine., 


Relays. Three new 2-page bulletins 
present specifications on maker’s re- 
lays “106, 100-B, and 100-C” for more 
than 25 million operations.—Hedin 
Tele-Technical Corp., 640 W. Mount 
Pleasant Ave., Livingston, N. J. 


Circle 751 


CONNECTORS 


Connectors. New 8-page issue of 
“Amphenol Engineering News” (Vol. 
8, No. 4) describes maker’s ‘“Sub- 
minax” RF connectors, cable assem- 
blies, etc—American Phenolic Corp., 
1830 S. 54th Ave., Chicago 50, Ill. 

Circle 752 on inquiry card 


Cables and Connectors. New 4-page 
descriptive bulletin illustrates maker’s 
microminiature coax cables and con- 
nectors.—Microdot Div., Felts Corp., 
1826 Fremont Ave., So. Pasadena, 
Calif. 

e 753 on inau ard 

Connectors. New 8-page folder pre- 
sents specifications on maker’s minia- 
ture circular shielded connectors.— 
Viking Electric Div., 21343 Roscoe 
Blvd., Canoga Park, Calif. 

Circle 754 nauiry card 








Vibration 


measure any variable 
which you can resolve 

into capacitance change 
with this one versatile unit 


e Measure micrometric, macrometric 
displacement . . . linear or angular 
motion ... vibration... temperature 
... pressure... liquid level . . . humid- 
ity .. . dielectrica, ete. 

@ Display, record, control variables with 
simplicity, versatility, flexibility, low 
cost, never before possible in capaci- 
tive gaging 

e Sensitivity as high as 5 volts per 
unFAC 

@ Phase sensitive d-c output signal as 
high as +60 volts... yet stable enough 
to measure 0.01 volts 


Here is a capacitance-to-voltage analog 
transducer so versatile that its useful 
ness is as limitless as your own imagina 
tion. Based on the famous “T-42” Ton- 
ization Transducer, Decker’s new “Delta 
Unit” is amazingly simple and compact 
. with no frequency stabilized oscilla- 
tor, bridge, phase sensitive rectifier, or 
discriminator. You provide a_ simple 
power supply and indicator . . . connect 
the desired capacitance configuration to 
the Delta Unit ... and an analagous out 
put signal is immediately available 


mm: Detailed information on the Decker 
beg Delta Unit-—priced at $115.00 com 


Dh sd plete with probe and cable—is in 


Instrument Data Sheet 901-1, avail 
able upon request to Technical Liter 
ature Section, 


DECKER AVIATION CORPORATION 
1361 Frankford Avenue, Phila. 25, Pa. 


For more information circle 187 on i 
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ANALOG COMPUTER ENGINEERS 





Bendix Research Laboratories Division, the center of advanced 
development activities for the Bendix Aviation Corporation is offer- 
ing excellent opportunities for competent analog computer engineers. 
Problems in the fields of missile guidance systems, navigation studies, 
nuclear reactor controls, hydraulic control devices and other related 


projects. 


The Research Laboratories is a small, separate division of a well- 
established reputable engineering organization, exclusively devoted 
to research and development of a wide variety of interesting, pro- 
gressive and highly imaginative projects. Opportunity for graduate 


study. 


SENIOR ANALOG COMPUTER PROBLEM ANALYST 
5 - 7 years experience in dynamic analysis utilizing analog computers, must 
be able to direct problem from origin through computer set-up and opera- 
tion, and include final analysis. Advanced degree desirable with good mathe- 
matical or physics background. 


SENIOR COMPUTER PROBLEM ENGINEER 


To assume responsibility for problem operation of an afternoon shift (4:00 
PM - 12:45). 4 - 5 years of experience in computer operation. Responsible 
for problem set-up, checkout, operation and evaluation. Degree in math or 


physics. 


ANALOG COMPUTER PROBLEM ENGINEER 


3-4 years experience in computer operations and problems set-up. Degree 


in math, physics or EE necessary. 


Send resume to: Personnel Department 
Bendix Aviation Corporation 
Research Laboratories Division 
4855 Fourth Avenue 
Detroit 1, Michigan 





High Precision OpticaL Compo- 
NENTS Any Size For 
Astronomical and Physical 
Research 
2 


Parabolic, Spherical, Ellipsoidal 
and Plane Mirrors 
e 
Plane Parallel PLATEs 
a 
SCHLIEREN SYSTEMS 
* 
Wind Tunnel Optics 
. 

Lenses & Prisms of Glass 
Natural or Synthetic 
CRYSTALS 
as 
Complete Optical and Mechanical 
INSTRUMENTS 
am 
Made to Specifications 
a 
High Vacuum Coating 


John Unertl Optical Co. 


3551-3555 East Street 
Pittsburgh 14, Penna. 











FINE PITCH HOBS 


precision ground, class A to AGMA 
standards from 32 DP to 200 DP in- 
volute form, with .315" & .3937" bore. 





NEW TYPE OF STEEL and hardening 
technic long life between 
sharpening. 


insure 


Ask for price & stocklist 


Made to order: Unground hobs for 
epicycloidal teeth gears and pinions, 
single tooth gear and pinion cutters, 
micro milling cutters, ground thread 
milling cutters. 


Hob Sharpening Service. 


A. R. Fineisen 


Small Tool Specialties 


114-102 230th St. 
Cambria Heights, N. Y. 








ation circle 188 on inquiry card. 


For more inforr 
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For 


more information circle 189 on inquiry card. 





NEW LITERATURE 


Connectors. New 4-page Bulletin 
674-B “A New Approach to Connector 
Problems” features maker’s electrical 
connectors and explains how many 
types of AN connectors can be built 
up from a few basic components.— 
Whitney Blake Co., Electronics Div., 
New Haven 14, Conn. 


Circle 755 on inquiry card. 





Electrical Connectors. New set of 
bulletins describe and __ illustrate 
maker’s electrical connectors, fittings 
and clamps.—Deutsch Co., 7000 Ava- 
lon Blvd., Los Angeles 3, Calif. 


756 on juiry card 


MECHANICAL _®” 
COMPONENTS | 


Ball Bearings. New 24-page catalog 
describes over 500 standard radial ball 
bearings tabulated by bore size rang- 
ing from 0.250-in. to 0.2500-in.- 
Miniature Precision Bearings, Ince., 
Keene, N. H. 

Circle 757 on inquiry 


a 

3 
a 
ww sa \*) 


cara. 


Instrument Bearings. New 4-page 
bulletin is an interchange table of 
instrument and miniature bearings of 
all makes.—Microtech Corp., 200 West 
Colorado St., Pasadena 1, Calif. 


Circle 758 on inquiry card 

Helical Springs. New 12-page issue 
of “Mainspring” (Spring No. 16, Coil 
No. 2) features article on use of 
INCO nickel alloy helical springs.— 
Associated Spring Corp., Bristol, 
Conn. 


circle 759 on inquiry card 


Extension Spring. New 24-page 
illustrated booklet discusses develop- 
ment and applications of maker’s con- 
stant-force extension spring.—Neg’- 
ator Div., Hunter Spring Co., Lans- 
dale, Pa. 


2 760 on inquiry card 


ELECTRONIC 
COMPONENTS 


V 


Electronics Catalog. New 324-page 
“1956 Buying Guide” lists over 26.000 
electronic parts and items.—Allied 
Radio Corp., 100 N. Western Ave., 
Chicago 80, Ill. 


cle 761 on inauiry rd 


U 


Crystal Diodes. New 8-page Bul- 
letin E-217 presents electrical and 
mechanical data on maker’s germa- 
nium and silicon diodes.—CBS-Hy- 
tron, Danvers, Mass. 


Circle 762 on inquiry card 


Transistors. Two new 2-page bul- 
letins describe maker’s small-signal 
silicon grown-junction transistors and 
silicon grown-junction medium-power 
transistors.—Texas Instruments, Inc., 
6000 Lemmon Ave., Dallas 9, Texas. 


Circle 763 on inquiry ca-d 


Insulated Conductors. New Bulletin 
6A describes maker’s high-tempera- 
ture swaged magnesia-insulated con- 
ductors.—Aero Research Instrument 
Co., 1040 Grand Ave., Chicago 22, IIl. 


Circle 764 on card 


nquiry 









9» Salty Rates Fan ene Mew For THERMOMETERS that are 


maker’s research and development 


facilities in manufacture of maker’s 

delay lines, antenna filters, relays, DURABLE ACCURATE ADJ USTABLE 
and pulse transformers.—Brubaker ! / 

Electronics, Ine., 9151 Exposition 


Drive, Los Angeles 34, Calif. 
Circle 765 n in Juiry cara 


Capacitors. New set of 2-page Bul- 
letins (100, 101, 102, 103, 104 & 105) 
present electrical and physical data on 
maker’s piston capacitors—JFD Mfg. 
Co., Inc., Brooklyn 4, N. Y. 

Circle 766 on inquiry card 


Capacitors. New catalog presents 
specifications on maker’s ceramic ca- 
pacitors, including disc types and 
special styles.—Solar Mfg. Corp., East 
46th St., and Seville Ave., Los 
Angeles, Calif. 
Circle 767 on inquiry card ERIN Sido 133 \\ Recalibrate the dial externally 


‘ [ge ~ ‘\\ Hermetically sealed against le : by inserting the stem in liquid 
Inductors. New 4-page leaflet pre- \\ae Fo, moisture and dirt to bring you ‘% yy) of known temperature and 
sents mechanical and electrical speci- Sw %/ years of trouble free service. A adjusting screw attachment. 
fications on maker’s toroidal induc- 
tors.—Torocoil Co., 1374 Mobile Ct., = Sietiitidin Btalattal 
St. Louis 10, Mo. Aber aR Designed to be used indoors NS ochester Straight-Form 
3 or out, the stainless steel case 
is impervious to most corro- 
ww sive agents. wy eh * 
TUBING COUPLINGS i position around the dial. 
' 
For additional information contact your 
Rochester sales engineer or write; 


Thermometers bring you the 
added advantage of a stem 
that can be mounted in any 


Vir e 768 


Pneumatic Couplings. New 4-page 
Bulletin 230 pictures and describes 
maker’s “Snap-Tite Hi-Flow” coupling 
used to connect small air tools to | Manufacturing Company, Inc. 
plant air system, etc.—Snap-Tite, 35 Rockwood St., Rochester 10, N. Y hey pn 
Inc., Union City, Pa. . pion: 

Circle 769 on inquiry ard oe ae oon ae oe GAUGES ee ee 


Quick-connect Pneumatic Coupling. 
New 4-page Bulletin 551 presents 
maker’s new “Quick-As-Wink” pneu- 


matic line coupling for lines up to 

250 psi, featuring knurled-sleeve on ae ee eee 

coupling which controls air in line.— presage ye rd ne on 

C. B. Hunt & Son, Inc., Salem, Ohio. Chamber is ideal. interchangeable extra test 
Circle 770 or trays may be ordered to eliminate loading 

delays in continuous production tests, or 

for convenience in special test work. 





Metal Hose. New 16-page Catalog 
150 describes maker’s lines of “Flex- 2 . 
on” bellows and flexible metal hose.— Portable... eee teenie ore aur 
Flexonics Corp., 1322 S. Third Ave., . Coolant: Dry i i 

’ : Dry ice, 15 Ibs. capacity 
Maywood, III. Versatile. wee: Control: Adjustable thermostat & 
PiiasNSS na tabuis a selectable heat inputs 
ail Load Capacity: 600 cubic inches of 
. . T9200 test materials 

Metal Hose. New Catalog U-333 Temperature Power: 115V, 5 amp. 50-60 cycle 
presents application data on maker’s Overall Size: 48” x 1642” 12” 
flexible metal hose products.—Uni- | sa -t-t ae Od a F-Yaal 1-1 o Weight: 6244 Ibs. 
versal Metal Hose Co., 2133 S. Kedzie 
Ave., Chicago 23, II. 

C 772 


rraming System. New 6-page folder 

pictures and describes maker’s ‘Uni- 

strut” metal framing system for sup- 

port of tubing, etc.—Unistrut Prod- 

ucts Co., 1013 W. Washington Blvd., 

Chicago 7, Il. 

Circle 773 

MODEL TC-2 
TEMPERATURE 
TEST CHAMBER 


Stainless-steel Tubing. New 8-page 
Catalog 11 describes maker’s stain- 
less-steel, nickel and nickel-alloy tub- 
ing.—J. Bishop & Co. Platinum 
Works, Malvern, Pa. STATHAM 


pracioampiagialnieabaraiiie $550.00 DEVELOPMENT 
Steel Tubing. New series of charts F.0.B. LOS ANGELES role] -1-fo)-7 Galel.) 
present variation in load at yield of ers 
“Type 304” stainless-steel seamless 
tubing.—Crawford Fitting Co., 884 E. 
140th St., Cleveland 10, Ohio. 


Circle 775 on inquiry card 


12411 W. Olympic Blvd. 
Los Angeles 64, Calif. 


, 





re information e 191 on inquiry card 
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NEW LITERATURE 
ATOMIC’S INDUSTRIAL COUNTERS 
AND CONTROLLERS MACHINERY 
_ with UNITIZED CONSTRUCTION Coil Winding Machine. New 4-page 


folder describes maker’s portable 

© Stroigh . toroidal coil winding machine that 
traight Counting meets both laboratory and production 

* Process Control requirements.—Arnold Magnetics Co., 
. Quality Control 5962 Smiley Drive, Culver City, Calif. 


* Specialized Counting robs heh er) eheatan 
Precision Machine Tools. New 8- 
page issue of “Hirschmann High- 
Slow counters without registers. Speeds from 0 to 4000 counts/sec. lights” (Sept. 1955) presents specifi- 
TOTALIZERS cations on “Hauser’s 3BA” jig borer, 
ee sagen ne Fast counters without registers.Speeds from 0 to 20,000 counts/sec. the “Tornos” swiss-type automatic 
tens, dozens and screw machine, “Schaublin 102-80” 
abe en Slow counters with registers. Units in ranges from 0-50, 0-60, lathe cabinet stand, ete.—Carl Hirsch- 
up to eight digit 0-500, 0-600, 0-720 counts/sec. mann Co., Inc., 30 Park Ave., Man- 
count capacity. hasset, N. Y. 
Fast counters with registers. Speeds from 0 to 20,000 counts/sec. eee oe ih tee 
Machinery. New 54-page condensed 
catalog presents over 275 machines 
SINGLE PRE-SET Manual re-set with including automatic dieing machines, 


Count capacities from 99 sooking Tyne soley power presses and feeds, automatic 


PRE-SET COUNTER te 999,999. 0 i : : ; 
courneacens control aa Gk ooo Automatic or manual glass container manufacturing ma- 


Overate at speeds from count. a with momentary chines, and automatic packaging 

0 te 2000 counts /sec. ae equipment.—Emhart Mfg. Co., Hart- 

Actuate an electronic ; ford 2, Conn. 

control circuit when DUAL PRE-SET pene soon = Circle 778 on inquir rd 

predetermined count is Count capacities from 99 to ocking type relays 2 ‘ a ake 

reached. $9,999. Actuates two - > Pe : 
different pre-set control Automatic or manual Pantograph. New 2-page_ bulletin 


circuits in sequence. — With momentary pictures and describes maker’s panto- 
graph used for production work.- 
Mico Instrument Co., 80 Trowbridge 


please request Atomic’ sie aa tae eee St., sang pear 
sentatives Civele 7 


Industrial Counting and Control Catalog CC-30. aTom ic INSTRUMENT Beas Ser 
>Radioactivity Measurement Instrumentation , : ned wees ated ., Drawing Instruments. New 64-page 
illustrated catalog presents maker’s 


a Re CAMBRIDGE 39, MASSACHUSETTS, U. $ A. complete line of drawing instruments, 
drafting materials, templates, slide 
rules, stop watches, etc.—Compass 
Instrument & Optical Coe., Inc., 104 E. 
25th St., New York 10, N. Y. 

Circle 780 on i i 


























Tool Holder. New 8-page Catalog 
| GT-293 presents specifications of 
| maker’s tool holders for “throw-away” 
| carbide insert blanks.—Carboloy 
| Dept., General Electric Co., Detroit 

32, Mich. 
ENGRAVER Circle 781 on inquiry card 


. nee | Rod Parter. New 14-page manual 
TI. to illustrates maker’s “Di-Acro” rod 
| 


parter which cuts round, square, rec- 
RAWSON METERS tangular and hexagon bar stock with- 

| Areas at h ed . - burr ’ : 

2:1 ratio out rough edges or burr. 

MULTIMETERS and REGULAR METERS —4.5/16" Irwin Mfg. Co. 665 Eighth Ave., Lake 
AC and DC types, multiple ranges, accuracy | sq. 4!/," City, Minn 
4 of 1%. 2 microamperes to 1 ampere DC. circle "e ; 
2 milliamperes to 3 amperes AC. Circle 782 or 
Areas at 
rane ose Se ee ae : Resistance Welder. Three new bul- 
anges o 35, ‘ or . Resistance | — re . a SOURT eons 
exceeds million megohms. Can measure static q. ‘ letins describes maker’s Weldmatic 
electricity. circle (Models 1012, 1015 & 1020) precision 
——— < melismiiacintity me || STEM Helstieed Ave, Pasadena “© 
Laboratory and production measurements on structed, widely ‘adaptable “sd eve. 2 Ne aly é ” asé ’ 
magnets and magnetic circuits. Single push chine for engraving steel stamps, Calif. 
button return-to-zero. dies, other metals, plastics, fibre, Circle 783 on inquiry card 


ROTATING COIL GAUSSMETERS wood, etc. 


Our most recent development for measuring . _ . ‘ 

magnetic field strengths. Measures from a few By simple mg orm Pad eeenont Bulletin 102 describes maker’s “Sur- 

gausses to 120 kilogausses. accessories this machine may also B A i. he tintin & ol 
be used for ELECTRICAL MARK- raze ceramic Jig Loc s tor auto 

SINE-COSINE POTENTIOMETERS ING and ACID ETCHING. mating brazing operations.—Technion 


Now available, popular type RL11C, for radar Design & Mfg. Co., Inc., 262 Mott St., 


d t i its — write for new bulletin. Write for NEW Bulletin B-2 of the y y 
and computor circuits — write fo complete line and ask for catalog N. Y. 12, N. Y. 


UE-3 with price lists. Circle 784 on inquiry card. 


Ceramic Jig Blocks. New 2-page 














re) describes maker’s pneumatic power 
T en Se former used for bending strip metal, 
ete.—Car-Anth Mfg. and Supply Co., 
411 Eichelberger, St. Louis 11, Mo. 


Circle 785 on inquiry card, 





\ Metal Bender. New 4-page folder 








Kawieou PA 
. Fe h : 
ELECTRICAL INSTRUMENT CO. | . ’ ve big ot Rony” pa ae 
112 POTTER STREET, CAMBRIDGE, MASS. | 


e information circle 193 on inquiry card. For more information circle 194 on inquiry card. 
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ELECTRONIC ENGINEERS 


For the expansion of a small group of competent physi- 
cists and engineers who are concerned with the development 
of new devices and with the solution of advanced instru- 
mentation and measurement problems. This group is re- 
sponsible for devising methods for the solution of special 
problems and for the experimental verification of these 
methods. The final engineering and packaging is normally 
carried out by other groups in the organization. The varied 
nature* of this work requires both recent graduates and 
experienced people capable of accepting primary responsi- 
bility for the solution of problems of varying degrees of 
complexity. 

Excellent opportunities for advancement and advanced 
study. Salary commensurate with experience and education 
level. 





*Some of the current investigations are in the fields of | 


mass spectrometry, electron multipliers, electron and ion 
optics, fast pulse techniques, ultrasonics, radiography, and 
wide-band sensors for the measurement of pressure, tem- 
perature, and flow. For further information please contact: 


Personnel Director 


BENDIX AVIATION CORPORATION 


Research Laboratories Division 
4855 Fourth Avenue 
Detroit 1, Michigan 














Creative 
Opportunities 
with 
Republic Aviation 




















ae Air SAMPLER 


¢ A basic instrument for AIR POLLUTION CONTROL 
originally designed in N. Y. office of the A.E.C. 


. Time tested 
. . . accurately samples particulate matter as small as 1/100th 
of a micron in diameter. 


¢ Designed for indoor and outdoor sampling . 


"Inhales"' an entire area . . . accomplishes in 10 minutes 
what previous units took over 36 hours to do. 


Hundreds being used by industry and government . . . for 
industrial “~~ depts., plant and insurance inspections, 
determining factory health hazards, atmospheric conditions, 
smoke abatement, smog, etc. 


* Portable . . . Plugs in any 
110 volt outlet . . . In- 
dispensable for unit or 
series sampling. 


Write for details. > 


For more information circle 195 on inquiry card. 


THE=S/ap/ex co. 


AIR SAMPLER DIVISION 
794 Fifth Ave. 
Brooklyn 32, N. Y. 








Y 


research 


Vibration Engineer 


Two to five years aircraft vibration ex- 
perience required. Shock and vibration 
theory and a practical knowledge of 
electro-mechanical shaker application as 
used in experimental research testing 
of complete airframes for flutter analy- 
ses and component investigation essen- 
tial. Familiarity with usage of accessory 
electronic instrumentation equipment de- 
sired. Graduate with M.E. or A.E. de- 
gree preferred. 


NOTE THESE REPUBLIC BENEFITS 


You'll enjoy a top salary scale, and im- 
portant personal benefits: life, health 
and accident insurance up to $20,000, 
company-paid, plus hospital-surgical ben- 
efits for the whole family; and 44 of the 
cost of collegiate and graduate study. 


NEW ALL-EXPENSE-PAID RELOCATION 
PLAN, for those living outside the New 
York City and Long Island area, relieves 
you of all financial worries. The company 
pays interview expenses for qualified 
candidates; actual and reasonable costs 
of insured moving of household and per- 
sonal effects, and where necessary, free 
storage up to 30 days. Also $10 per diem 
up to 30 days, while getting settled. And 
of course you'll live and work on fabu- 
lous Long Island, playground of the east 
coast. 





Please address complete resume, 


outlining details of 

your technical background, to: 
Assistant Chief Engineer 
Administration 

Mr. R. L. Bortner 


MEPUBLIMG AVIATIOaY 
FARMINGDALE, LONG ISLAND, NEW YORK 


eeeeeesee 
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Stainless Fasteners. New 8-page 
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N. 

Circle 786 on 


MATERIALS 


Metals & Alloys. New 24-page 
Technical Bulletin VM-101 presents 
technical data on vacuum-melted 
high-temperature  alloys.—Carboloy 
Dept., General Electric Co., Box 237, 
Detroit 32, Mich. 
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in Juiry card 


Diamond Abrasives. New 12-page 
Booklet 2 “Metallographic Polishing 
With Diamond” has application to 
specimen polishing of metallic car- 
bides and other metals.—Elgin Na- 
tional Watch Co., Elgin, Il. 

Circle 788 on inquiry card 


Glass-to-metal Seals. Five new 2- 
page Data Memorandum 15 sheets 
describe maker’s six glass sealing al- 
loys. Includes data on _ production 
limits, nominal chemical analysis, 
temper ranges, etc.—Superior Tube 
Co., 1565 Germantown Ave., Norris- 
town, Pa. 

rcle 789 on inquiry card. 


Ball & Socket Beads. New 4-page 
leaflet pictures and describes maker’s 
ball and socket beads in patented 
package designed to save 75% in as- 
sembly costs——Saxonburg Ceramics, 
Saxonburg, Pa. 

Circle 790 o nquiry ard 


Mica Insulation. New 14-page Cata- 
log M-55 describes maker’s ‘Mica- 
bond” bonded mica insulation.—Con- 
tinental-Diamond Fibre Div., Budd 
Co., Inc., Newark, Dela. 

Circle 791 on inquiry ard 


Lubricant. New 2-page Bulletin 101 
describes maker’s “Type BR2 Moly- 
kote” multi-purpose grease.—Alpha 
Molykote Corp., 65 Harvard Ave., 
Stamford, Conn. 

e 792 on inquiry card 


Stainless Steel. New 10-page book- 
let presents information on maker’s 
“AM 350” chromium-nickel-molyb- 
denum stainless steel.—Allegheny 
Ludlum Steel Corp., 2020 Oliver Bldg., 
Poh. 22, Pa. 

Circle 793 on 


nquiry card 





When you 
‘need them— | | 
as you need them... 


‘HIGH ENERGY, PRECISION 
ALNICO PERMANENT 


Experimental or. 
production 
‘Gygntities 
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SEARCHLITE SECTION 


CLASSIFIED ADVERTISING 
EMPLOYMENT & BUSINESS OPPORTUNITIES 


The advertising rate is $12.00 per inch for all advertising (An advertising inch is measured 
Yq inch vertically by 2!/, inches wide.) 


Send advertisements to INSTRUMENTS & AUTOMATION, 845 Ridge Ave., Pittsburgh 12, Pa 
Address box replies to Instruments Publishing Co., 845 Ridge Ave, Pittsburgh 12, Pa. 


PRECISION REX RHEOSTAT CO 


OPTICS * 


Manufactured to closest 
tolerances ... Large 
or small runs. 


LENSES... 
PRISMS .. 
WINDOWS... 
MIRRORS.. 
FLATS.. 


ASSEMBLIES 





PROMPT SHIP 


WRITE FOR NEW CATALOG 





HIGH VACUUM COATINGS 


Our engineering department is available 
for consultation. Send us your problem. 
Estimates promptly submitted 


/ZENITH 


OPTICAL LABORATORY 


“SALES??? 


Instrumentation and Electronic 
lines wanted by manufacturers’ 
COPIAGUE, Lt. |., N. Y. Agency with Southern California 
6 488 -0on inquiry car following in Aircraft, Guided Mis- 
Reis 2 sile and Military Circles. 


R. W. HODGSON CO. 
Technical Sales Representation & 
Research & Development Engineering 


3406 W. Washington Blvd. L. A. 18, Calif 
REpublie 2-265! 





mation cir 


C.O.M.S.I.P. 


Specialized in control Engineering 
Instrument layout—Procurement—Application— 
conventional and graphic panel design and 
construction 

INSTALLATION—REVAMPING 
STARTING UP—MAINTENANCE 


40 Ave. Verdun @ Croissy @ S&O France 

















For more informat 








GAUGE & INSTRUMENT 
CONTROLLED AUTOMATION 


Your present machines can be equipped witt 

full automation, including automatic loading 

and gauge feedback control of size. 

SPECIALISTS IN CENTERLESS GRINDER 
AUTOMATION. 

jerome Une. ‘“JEDCO” 3980 Superior Ave 








EX RHEOSTAT 





Cineinnati 36, Ohlo 
For more information circle 199 on 


inquiry card COMPANY 





WE CARRY IN STOCK ALL SIZES, ALL SHAPES, ALL ALNICO GRADES 


MAGNE 


i Cgtalog upon request 


PERMAG CORP., 210 TAAFFE PLACE, BROOKLYN 5, N. Y. — Phone: MAin 2-0114 





BALDWIN, L.1. N.Y. 


Telephone. BAldwin 3-516 











Industrial 
Electronic Service 
© 
We have the answer to distant 
service and maintenance prob- 
lems of Electronic Automation 
ENGINEERING equipment manufacturers. 
PRECISION CUTTING 7 
PRECISION GRINDING Save time, save 
MAGNETIZING Systems. 


with Neu 


costs, 


« 
New Systems Company 
57 Pearl Street 
Meriden, Connecticut 











For more information 


October 1955 


205 on inquiry card 


Instruments & Automation—Page 1779 





UEHLING INSTRUMENT COMPANY 


470 Getty Avenue, Paterson 3, New Jersey 
Recording, Indicating and Control Apparatus 


INCLINED DRAFT GAUGES 
For Plus or Minus Pressure 
For Differential Pressure 














FOR MEASURING 
LIQUID LEVELS 
AND 
TANK CONTENTS 


ANY DISTANCE AWAY 











The Uehling Draft Gauges are available with scales from 10” 
to 40” and waterheads ranging from 1” to 8”. Scales are gradu- 
ated for every 1/100” of waterhead. Each instrument is housed 
in a durable aluminum case with glass front and adjustable scale. 
They are extremely accurate as each instrument is individually 
calibrated. Furnished for draft, pressure, or differential pressure. 
Send for Bulletin 1146. 


PRESSURE AND MERCURY COLUMN ABSOLUTE 
VACUUM GAUGES PRESSURE INDICATORS 


Meet the most exacting require- v Uehling Mercury Column 


TANK-O-METERS may be applied to the measurement of 
ACIDS, ALKALIS, WATER, OIL, GASOLINE, ALCOHOL, BEV- 
ERAGES, TAR, MOLASSES, MILK, PAINTS, VARNISHES, 
SODIUM SILICATE, SOLVENTS, OR ANY OTHER CHEMI- 
CAL SOLUTION. Send for Bulletin No. 945. 


U-TUBES 
(STRAIGHT TUBE TYPE) 





Uehling U-Tube Pressure and 
Vacuum Gauges consist of 
straight Pyrex tubes with a bot- 
tom metal connecting base, 
housed in aluminum case with 
glass front. 

Each instrument has an exter- 
nal micrometer scale adjustment, 
zero check cock, and drain valve. 

Scale lengths from 10” to 100”. 

Four indicating fluids. 

Special calibration on request. 

Send for Bulletin 828. 


TEL-FLO 
METER 
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ments and combine accuracy, re- 
liability, simplicity and durabil- 
ity. Housed in durable Aluminum 
cases with glass fronts. Standard 
instrument covers a range of 
31 inches of mercury head. A 
catch-all for trapping visibly 
shows any condensate in the con- 


‘necting line. Each scale has a 


knurled micrometer screw ad- 
justment. A simple means is pro- 
vided for cleaning the Pyrex 
manometer. May be calibrated 
in any desired units for pressure 
or vacuum and may be provided 
with a plus or minus scale to 
read either vacuum or pressure 
on the same instrument. Length 
to suit any range. Greater flexi- 
bility is made possible by choice 
of either mercury or one of three 
other indicating fluids. 
Send for Bulletin 147. 





























Absolute Pressure Gauges 
are designed for exacting re- 
quirements of modern en- 
gineering practice, and com- 
bine accuracy, reliability, 
simplicity, and durability. 
Used with all processes 
where extremely accurate 
absolute pressure determ- 
inations are essential. Can 
furnish catch-all for trapping 
and showing any condensate. 
Standard scale lengths of 7” to 
100”, graduated in 1/10” of mer- 
cury absolute pressure or in 
pounds or in equivalent metric 
units. 


Send for Bulletin 247, 


COMBINED 
BAROMETER AND 
VACUUM RECORDER 


For measuring flow rates and 
purging line. Are accurate, ex- 
ceptionally durable, and attrac- 
‘tive. Housed in aluminum case 
with plastic front to protect 
graduated glass tube. Can be 
furnished in aluminum, brass, 
or stainless steel bodies (or 
any other metal). Suitable for 
maximum pressures of 300 Ibs. 
Higher pressures upon request. 
Furnished with or without con- 
trol valve and with either top, 
side, or back connection. 


Send for Bulletin 553. 


MERCURIAL BAROMETERS 


APEX CO. RECORDER 


Actuated by changing par- 
tial vacuum developed in a 
separate device, known as 
the COs meter. The com- 
plete standard equipment 
consists of one COs Meter, 
one type M Recording 
Gauge, one type Z Indicator, 
“Pyro-Porus” filter, one sam- 
pling pipe holder, one gas 
dryer, one motor driven vac- 
uum pump and one suction 
regulator. Where steam or 
water is available at 60 lbs. 
pressure or more, an as- 

pirator may be substi- 

tuted for the motor 

driven vacuum pump 

which materially re- 

duces the price of the 


Records barometric pressure 
and vacuum on same chart. 
Distance between the two re- 
corded lines represents the 
absolute pressure. Permanent 
accuracy and remarkable legi- 
bility are the outstanding 
characteristics of this record- 
er. Accuracy is obtained 
by the employment of the 
mercury column prin- 
ciple and consequently 
this recorder has the 
same high degree of ac- 
curacy as the mercury 
column indicator. It em- 
ploys no springs, dia- 
hragms, or multiplying 
evers, therefore holds its 
calibration permanently 
without readjustment. 
Send for Bulletin 150. 


With vernier scale. Can be furnished with equipment. The Apex 
the same style case as used with Uehling CO.z Recorder makes a 
pressure and vacuum gauges, illustrated continuous record. 


here. Send for Bulletins 118 and 118E. 
Visit us at Booth 418 at the Automation Show. 
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UEHLING VACUUM RECORDER 


Same as above, without barometric pen. 
Send for Bulletin 140, 
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2000 pages of 
instrumentation 
data for 
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or less!”’ 
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of the latest developments in 


AUTOMATION 
INSTRUMENTATION 
AUTOMATIC CONTROL 


read 


INSTRUMENTS and AUTOMATION 


—for 28 years the world’s leading 
magazine of measurement and control 


In one year | & A brings 
You more than 

2000 pages of instrumentation 
data. 

2000 reviews of new instru- 

. ments. 

2000 indexed literature 
items. 

2000 indexed listings of 
instrument manufac- 
turers and their 
products. 


The regular subscription price is 
$4.00. BUT: 
On two or more new subscriptions or 
renewals sent together on one order 
the rates will be reduced as follows: 
2 separate one-year 
subscriptions 
3 sefarate one-year 
subscriptions 
4 separate one-year 
subscriptions 
5 mene one-year 
subscriptions 


Offer good only in U. S. and Canada. 
For rates to other countries see page 1573. 
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THE EXPOSITION MANAGEMENT 


invites you to attend the “Show of the Future’? 


: A New Wor Id 


of production 
on display 


ae 


Everyone is interested in automation. This exposition is the ONLY industrial 
show that attracts the leaders of finance, national news services, educational 
institutions, and research organizations—as well as top men in industry and 
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engineering. 


This is your registration card 
and badge. It is intended to 
speed your entry into the show. 
DO NOT MAIL 


See instruction reverse side. 








SHOW HOURS 
2:00 to 10:00 P.M. DAILY 
Monday Through Thursday 

NOVEMBER 14-17, 


1955 





Tear out ticket along the dotted line. Properly filled in, it will admit you to the Second International Automation Exposition free. 


at the world’s most important show 


YOU WILL SEE A COMPLETE DISPLAY OF AUTOMATION PRODUCTS 


Analog-to-digital converters 
Anclytical control equipment 
Automatic assembly 
equipment 
Automatic circuit testers 
Automatic color analyzers 
Automatic control valves 
Automatic control systems 
Automatic controllers for 
temperature, pressure, 
flow, liquid ievel, time, 
gas analysis, etc. 
Automatic feeding devices 
Automatic gaging equipment 
Automatic handling 
equipment 
Automatic inspection devices 
Automatic machine controls 


Automatic tabulators 
Automatic tape controls 
Automatic voltage regulators 
Brokes, clutches, and drive 


Cameras, high-speed 


Show Management symposia 


Capacitors 

Coded keyboards 

Combustion controters 

Communication systems 
including closed circuit 
television, telephone and 
paging systems 

Compressors/automation air 

Computers, analog or digital 

Computer components 

Consultation, office 
automation 

Continuous analyzers 

Continuous testers 

Conveyors 

Counters, circult controlling 

Counters, high speed 

Current and frequency 
reguiators 

Data processing and data 
reduction systems 

Data transmission and 
computing systems 

Decade counters 

Digital voltmeters 

Electric motors 


Electrical measuring 
instruments 


Electronic business machines 

Electronic computers 

Electronic control devices 

Electronic, electrical, 
mechanical com 
automatic production 
systems 

Feedwater control systems 

Frequency converters 

Indexing machines 

Industrial television, closed 
circuit 

Instrumentation /automation 
panels and cubicles 

Instruments for measurement 
and control 

Limit stops 

Limit switches 

Machine tool controls 

Magnetic amplifiers 

Magnetic equipment, 
non-electric 

Magnetic-tape controlled 
machines 


Magnetic-tape recorders for Servo-components 


storage, programming, 
automatic tools, processes 
Metering equipment 
Microscopes 
Missile test systems 


for Monitoring systems 


Motor controls 
Optical gages and inspection 
devices 


Oscillographs 

Packaged servo systems 

pH controllers 

Photoelectric contro] devices 
Photomicrographic equipment 
Physical testiag equipment 
Positioning equipment 
Potentiometers 

Power supplies 

Printed code readers 
Process timers 

Radioactivity equipment 
Relays 

Scales 

Scanning systems 


Servomechanisms 

Shaft position synchros 

Signalling equipment 

Smoke controls and alarms 

Solenoid vaives 

Speed controls 

Strain measuring devices for 
automatic controls 

Stroboscopes 

Switches, relays and other 
electrical components 

Telemetering systems 

Teleprinters and facsimile 
recorders 

Timers 

Transducers 

Transformers 

Two-way radio 

Valves 

Vibration control equipment 

Weighing ond proportioning 
equipment 

Work positioning mechanisms 

X-ray, fluoroscopic devices 

X-ray goges 





Six 2-hour lecture-demonstration sessions on: 


@ Electronic Computers 


@ Conveyor Automation 


plus 


for symposia and conference 
registration details, write to: 


Richard Rimbach Associates, Management 


University College, University of Chicago will hold 
@ Two-day Conference—'Automation for the Office" 


Second International 


Automation Exposition 


845 Ridge Avenue 


Pittsburgh 12, Pennsylvania 











SIAE—CHICAGO NAVY PIER—-NOVEMBER 14-17 
ADVANCE REGISTRATION 


Fill in card and stub COMPLETELY. Use TYPEWRITER or print LEGIBLY. 
Bring it to Advance Registration Desk at the Exposition . . . DO NOT 


MAIL THIS CARD. 





Title 








Company Name 
Co. Address (STREET) 
City 








Company's Business 
or Product 


ae coed 








Chicago Hotel 


“HOVLIG LON OG “Ajqi5e] que 4o WaLIyMadAL 8 














Tear out ticket along the dotted line. Properly filled in, it will admit you to the Second International Automation Exposition free. 


YOU WILL MEET 


Advance Electric & 
Relay Co. 


A'G’A' Div., Elastic Stop 
Nut Corp 


Allegany atomend Co. 

American Etamic Corp. 

American Helicopter Div., 
Fairchild Engine Corp. 

American Television & 
Radio Co. 

Analytical Measure- 
ments, Inc. 

Assembly Products, Inc. 

Atomic Instrument Co. 

Austin Company 

Automatic Electric Sales 
Company 

Automation Consultants 


Automation Engineering Lab. 


A-V Manufacturing Corp. 

Avion Instrument Corp. 

Boker Company 

Beede Electrical 
Instrument Co. 

Bendix Computer Division 


Berkeley Div., Beckman 
Instruments 


Bowmar Instrument Corp. 
Brinkmann & Co., C. A 
Burndy Engineering Co. 
Byron Jackson Company 
Chainveyor Corp. 

c. P. Clare & Company 
Clary Multiplier Corp. 
— Brush Development 


Coleman Engineering Co. 
Comar Electric Co. 
Computer Control Co., 


Inc. 


THESE TOP-RANKING COMPANIES*—EXHIBITORS AT THE 
SECOND INTERNATIONAL AUTOMATION EXPOSITION 


ct. P sé. aa 
Corp. 

Counter and Control 
Corporation 





Crawford Fitting Co. 

Dage TV Division, 
Thompson Prod 

Davies Laboratories 

Dialight Corporation 

Doeicam Division, 
Minneapolis-Honeywell 

Dubois Engrg. & Mfg. Co. 

Du Mont Laboratories, 
Inc., A. B. 

Dynamic Gear Company 

Eastern Precision Resistor 
Corp. 

Eder Instrument Company 

Electric Indicator Co. 

Electric Regulator Corp. 

Electro Snap Switch & 
Mfg. Co. 

Electronic Associates 

Electro Snap Switch & 
Mfg. Co. 


Electronic Control 
Systems, Inc. 

Elematic Equipment Corp. 

Encyclopedia Britannica 

Epsco, Inc. 

Eriez Manufacturing Co. 

ETA Products 

Farrand Optical Co., Inc. 

Feedback Controls, Inc. 

Femco, Inc. 

Ferrara, Inc. 

Fischer & Porter Co. 

Gaertner Scientific Corp. 


for additional information, write to: 


EXPOSITION MANAGEMENT, Richard Rimbach Associates, Inc. 
845 Ridge Avenue, Pittsburgh 12, Pa. — at no charge or obligation 


Copyright 1955—Printed in U.S.A: 


Gaudreau, Rimbach Assoc. 

General Mills Mechanical 
Division 

General Precision Labs. 

G. M. Giannini & 
Company, inc. 

Russell T. Gilman, inc. 

Globe Industries, Inc. 

Goodyear Aircraft Corp. 

Loren F. Green & Assoc. 

Guardian Electric Mfg. Co. 

Gurley Co., W. & L. E. 

— Manufacturing 


A. W. Haydon Company 

Hays Corporation 

Heat Timer Corporation 

Karl Heitz, Inc. 

Hoke, Inc. 

Howard Industries 

Hycon Manufacturing 
Company 

Industrial Control Panel 
Company 

Industrial Timer Corp. 

Institute of Radio Engineers 

Instrument Development 
Labs., Inc. 

Instruments Publishing 
Company 

International Business 
Machines Co. 

International Standard 
Trading Corp. 

James Vibrapower Co. 

Joy Manufacturing Co. 

Kay Electric Co. 

Kaye Development Co. 


Kellogg Switchboard & 
Co 


Kleinschmidt, Inc. 

Kulka Electric Mfg. Co. 
J. B. Lansing Co. 

Larson Instrument Co. 
—- Chemical Products 


uae Co., G. H. 
Librascope, Inc. 


L. & O. Research & Dev. Co. 


Logistics Research Co. 
Magnasync Mfg. Co., Inc. 
Magnecraft Electric Co. 
Magnetic Research Corp. 
Maxson Co., W. L. 
Mechanical ‘Handling 
Systems, Inc. 
Metrotype e 
Micro Switch Div., 
Minneapolis-Honeywell 
Regulator Co. 
Molon Motors & Ceil Co. 
Moog Valve Co., Inc. 
Morrow Products Inc. 
Mycalex Corporation of 
America 


Nash Engineering Co. 


National Cash Register Co. 


— American Aviation 


orp. 

North American Mfg. Co. 

North Electric Mfg. Ce. 

Optronics 

Pak-Rapid, Inc. 

Panellit, inc. 

Pedersen Electronics Co. 

PIC Design Corp. 

Polarad Electronics Corp. 

Post Machinery Co., 
Electronic Prod. Div. 

— & Brumfield Mfg. 


2. 
Potter Instrument Co. 


Precision Scientific Co. 

Production Instrument 
Company 

Radio Frequency Labs., Inc. 

J. B. Rea Company 

Republic Mfg. Co. 


Sensitive Research 
instrument Co. 

Simpson Electric Co. 

Sorensen & Co., Inc. 

Soroban ae | Inc. 

Spencer Mfg. Co 

Standard _Blestrical 
Produc 


Standard ye Co. 
Standard Electronics 
Research Corp. 


Stromberg Carlson Co. 
Superior Electric Co. 
Surprenant Mfg. Co. 
Swiss Jewel Co. 
Teleregister Corp. 
Telex, Inc. 
Tube Turns Plastics, Inc. 
Uehling Instrument Co. 
Vanguard Instrument Co. 
Veeder-Root, Inc. 
Victor Adding Machine 
Company 
Jervis B, Webb Co. 
Weckesser Company 
West Instrument Co. 
Wheelco Div., Barber- 
olman Co. 
Wollensak Optical Co. 
Zenith Electric Company 


*as of September Ist. 





TEMPERATURE REGULATOR 


Automatically holds temperature constant at the right point. 
Prevents losses caused by wasteful OVER-heating. 


Unsurpassed. for 
_ Dependability 
f 


H 


Controls 
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Has 
Overheat 
Protection 


ri iti 


Easy to 
Install 


Single Seat Valve 


of Steam, Water, Gas or Other Fluids 




















Various Valve Bodies and Inner Valves are available. Single and Double 
Seat Valves thru 2’ have rugged bronze bodies with bronze union connections 
for quick, easy installation. Bulletin 329 gives information about all types. 


Why It Gives 


BETTER CONTROL 


and Saves More Money 


Often repays its cost 3 to 6 times a year 


3 when used on: 
N POWERS No. 11 
sie 


Water Heaters 
Industrial Processes 
Me =_ 
sur Heat Exchangers 


Fuel ond Crude 
Oil Heaters 





Air Compressors 
Diesel Engines 


ONLY POWERS No. 11 REGULATOR 
Offers ALL These Advantages 


@ Simple, sturdy construction. Materials 
used are corrosion resistant. 


@ Powers bellows has 50% more power 
than used in the majority of regulators. 
The heart of a self operating regulator is 
its bellows. Powers with its 50% greater 
effective area gives better control and its 
durable 2 ply bellows outlasts ordinary 
single ply bellows. 


@ Valve stem lubricator with silicone grease 
aids easy movement of highly polished 
stainless steel valve stem and reduces dry- 
ing out of packing. 


@ BETTER CONTROL results from Powers 
powerful bellows and minimum of valve 
stem friction. 

@ 60°F. temperature ranges available with 
accuracy of +1°F. on some processes and 
2 to 3°F. on others. 


@ Rugged bronze valve bodies with bronze 
union connections, for single and double 
seat valves thru 2”, reduce installation 
time and labor. Larger sizes have flanged 
iron body valves. 


@ Powers Nationwide Service and 24 Hour 
Delivery in the U.S.A. are important time 
and money saving advantages. 


@ Indicating Regulator 
with easy to read 4” dial 
thermometer helps adjust 
the regulator and check 
temperature at the bulb. 
Various dials and ranges 
are available. 
Right type and size of 
valve is important for 
good control. May we help 
you make the right se- 
lection? Benefit from 
POWERS more than 60 years experience 
with self-operating regulators. 


Call our nearest office or write us direct 
for Bulletin 329. 


THE POWERS REGULATOR CO. 


Skokie, II. | Offices in Chief Cities in U.S.A. 
Canada and Mexico | See your phone book 


Automatic Temperature and Humidity Control 
Established 1891 








Incorporating 

all the features 

of special 
Hammel-Dahl valves 
used on the 

most dangerous 
applications... 


Now the 
STANDARD 1000 SERIES 
of the 
H-D control valve line. 
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HAMMEL-DAHL COMPANY 
Ge) 175 POST ROAD, (WARWICK) PROVIDENCE 5, R. I., U. S. “aD 
SALES OFFICES IN ALL PRINCIPAL CITIES : 
MANUFACTURING PLANTS IN WARWICK, R. 1., U. S. A., CANADA, ENGLAND, FRANCE AND HOLLAND 
CANADIAN MANUFACTURING AFFILIATE—GUELPH ENGINEERING CO., GUELPH, ONT. 


formation circle 203 on inauir 





